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ADDITIONAL CORRIGENDA IN VOL. II. 


, note 2, for page 143 read page 103. 

, line 11 from bottom, for 1839 read 1836: (the same misquotation occurs in the “ Pal. Mem.,” 
1. 1., p. 130). 

, after Mellivorodon palmindicm add * n. sp.‘ 

The relative lengths of the molars of Ursm arctos are not constant. 

, line 10 from top, and 276, line 20 from top, for upper pliocene read lower pliocene, 

, note 2, and 854, line 19 from top, add ser, 4 (1855). 

. The premolar dentition of Felts is 

line 1 1 from bottom, for lAiizicr and Pariere, read Laizer and Parieu. 

names HyopoUimus palcrimlicus ({». 158), //ycenarclos paUvindicus (p. 232), and /Klurogale sivalensis 
dele ‘ n. and after Uernimeryx (p, 107) ami Sivumiiyx (p. 109) dele ‘ n. ‘••en.’ 'I'he 
of sp.’ and 'n. gen.’ arose from a misinterpretation of a resolution of the Bologna 

1881. 
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NOTICE. 

The succeeding fasciculus will contain descriptions of sonic undescribed Siwalih 
Ruminants, and of the Siwalik Rodents. It will also contain a classified synopsis, 
with references, of all the Siwalik and Narbada Mammals, 

The author begs to infomu his numerous palceontological friends who axe kind 
enough to send him copies of their memoirs, that he has left the Geological Survey 
of India, and that his address is The Lodge^ Harpenden^ Hertfordshire^ England. 


CORRIGENDUM. 

Page 37, line 16 from bottoix^/<?r 1839 read 1836: the error is pwing to a mis^ 
quotation in the ‘‘ Palaeontolo^cal Memoirs/’ vol. I., |>. 130^ , 
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be 80 , the milk-molars mentioned above, and figured in plate XXXII. of the first 
volume, cannot belong to that species. Those teeth do not, moreover, belong to M. 
angusUdens ; and, for the reason mentioned abovt?, it is improbable that they belong 
to M. pandionis. This is confirmed by the valleys of mm. 4 (vol. I., pi. XXXII., fig. 
3) having no cement, being straight and very open, and the ridges low and nearly 
vortical. The cranium in which those milk-molars, together with m. 1, are contained, 
shows, moreover, no signs of the presence of promolars,* which there is every 
reason to believe were developed in M. pandionis^ as in M. angusUdens. On this view 
it seems highly probable that the milk-molars referred in the first volume to 31. 
falcnneri, really belong to a fourth Siwalik species of trilophodont mastodon.* 

The only other interpretation of the serial homology of the tooth repr(3.sented 
in woodcut fig. 0, would be to consider it as pm. -t. In that case it could not belong 
to cither M^ angmlidens or M. pandionis, of which the corresponding teeth are known 
(pi. V.) : and if it belonged to 3f. falconcri, tln'ii fh(! milk -molars referred to that 
species in the first volume would have been svuH-ceded by premohuvs, which was 
apparently not the case. It is, moreover, improbable, even if they wert.* so succcMjded, 
that they .should be replaced by a tooth furiusluHl with an entirely different kind of 
enamel : and on this view it thus seems })robable that the above-mentioned milk- 
molars belong to a new species. 

From the resemblance of the tooth rcpreseidxid in woodcut fig. 0 to the lower 
teeth of the typo of those represented in plate V., fig.s. f and (!, it is not im|)Ossible 
that some of tho.so in which the first ridge is the most worn may be the homologous 
lower milk-molars of il/. fdkoneri. 

Number of teeth hiotvn. — As the serial ])osition of one of the teeth of this species 
figm’ed in the first volume has been changed ; and lus other tec^th there referred to 
the same species have been .shown to be either probably or certainly spe<nfically 
distinct, it may be well to give a revised list of the known teeth ; vis. : — 

(?) Mm. 3 — Woodcut fig. 6, p. 32. M. — Ibid, jfi. XXXII., fig. 1. 

^ — Vol. I., pi. XXXIII., fig. 3. M. ^—lbid, pi. XXXI II., fig. 4. 

It may be observed that some confusion has arisen on pp. 209-10 of vol. 1. in 
comparing , the teeth of the present species with those of fl/. figured in 

pi. XL. of the “ F.A.8.,” owing to the circumstance that the latter are figured and 
described as upper te^th, when it appears that they belong to the lower jaw. The 
molars, as now reitricted, of the present species appear to be very similar to those 
of Af. angusUdens ; the main distinction between the two species being the difference 
in the form 'of the mandible, the superior size of 31. fahoneri, and the larger and 
taller talons of its lower molars. The Indian teeth of M. angusUdens show that no 
distinction can be drawn as to the relative height of the crowns of the molars of the 
two species. 

1 Ibid, p. 208. 

a The talons of the tooth represented in toI. I., pL XXXII., fig. 3, ore smaller than those of tho tooth now regarded as 
m.l of M,faleontri (Ibid^ pi. XXXIII., fig. 3). 
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Dish-ibulion . — Unless the speciinoii re)>rcsontuJ in woodcut fig. 6 really came 
from the Deccun, tin; J)r(^s^•nt s])ecics is confined to the Siwaliks of the , western 
I’unjid) and the ]o\V(‘r Siwaliks of Sind. 

Family : JUNOTHElilTlh']:. 

Oknits: DINOTIIERIUM, Kaiip. 

Allet/ed idenlUjj of Indian and Europam fonn ^. — In a recontly j)iil)li.shed nicinoir* 
l)v. (K iroinsliehnor has conic to tlie conclusion not only that all tlie European 
remains of Binothcrimi should be referred to 1). pijianlcmi, but that the Indian forms* 
(lesmibed under the naim's of D, Indlciini, IK pcnlapolainuv, and IK sindienne should 
likewise be j'egarded as belonging to the same sjieeies. Dr. IW’inslieimer has had 
the advantage of a far hn-g(>r series of sjaa-imens of the Furo])ean form than were 
accessible to tin? jjresent wviU'rf and has shown })rett\’ comdusively that tlie variation 
in size of the Eurojiean foiin is so great as to includi* within its limits the two forms 
releri'ed to 1). indicum and D. pmiapoluinuv. Measurements are also giv’en showing 
that the pt'culiar dimensions of the jaws of D. sindienw ai'O paralleled by European 
spoeimens, and indicating that the jiresent writer's suggestion that this form was 
unjirovlded with mandibular Incisors is not improbably incorrect. 

In India the inandililes of the forms knoAvn us D. sindieimi and D. peiilapokmiiV 
are so perfectly distinct from one another' (no sjiecimens exhibiting any .signs of a 
transition from the one to the other) that even if (as is highly jirobable) they both 
sprang from the same European stock, they may be n'garded at the least as very 
well-marked local races; and the same may be said in a less marked degree of D. 

and IK pentapotamiw. The pi'csent writer has not seen any last lower molar 
of D. (jhjanli'im presenting such a relatively large talon as the tooth of D. penfapotamui' 
figurial in vol. I., pi. IX., fig. b. 

Although in view of the occurrences of M. amiualidens on the ■western side of 
India it is by no means improbable that some' of the Indian dinotheros (whhdi arc in 
the main found on the western side of that country) should bo identical with a 
Eurojieau form, yet in view of the great number of species of other Proboscidian 
genera in which the molars afford am))le distimdiAa' characters, it seems difficult to 
believe that Diiiollwriuiu, in which alone fhe sinijde structure of the molars does not 
admit of siufh distinctive characters, should l>e represented oni\’ by a .single species 
ranging ov(w the greater j)art of tlu^ Old World. On these g^^unds the Avriter is 
disinclined to admit at ])resent the .specific identity of the Avhole of the Indian 
dinotheri's, Avhich pixiseut a very remarkable amount of variation in size and the 
form of th(! mandible, Avith 1). [fitjanieiim. 

1 “ Hebcr Dinuthrrium yiganUuw, Kaup,” in Dames uiitl Kayser’s ‘ Pala'cntologisclie Abhaiidlungon/ vol. I., jil. 3 
(llorlin, 1883). 

iSV/yoa, vol. 1., pp. TU-o, 183-1»7, pis. IX., XXIX. -XXXi.; iind vol. 11.., pp. CS-d. 

'A INIany works (nt( (1 by Dr. Wcinshoiinor w’trf inacces.siblf to the jircacut writer. 

^ 'i’lu' iigui('> ilo not r\liil)i( tin m- di.sliiu'tiou.s at all dearly. b DcscrilK'd ut lirtot «!» in. 1. 
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SIWALIK AND NARBADA BDNODONT SUINA. 

By H. J.YDEKKKIi, B.A., K.CJ.S., F.Z.S. 

(WITH 1‘LATES VI. K) All.) 


IN^niODUOTORY. 

Ill tlie fiftli part of tlie precodirifjf voliimo of tin' ])re8ont work the reiualiis of a 
large iiuuilier of animals wliose nearest existing alli(‘s are to ho found in the pigs 
and hippopoianii were described, and rcfinred to a group termed tlu^ Suina 
Solcnodontia. It was tlieii sliown that this group connects tlie living, or buuodonl, 
Suina with the modeim Kinninants; and that such a coin])lt*te transition is tluis 
effected between the three groups tliat it is impossildc to draw any re^al distinction 
between tlunii ; altliougli their rcitention h>r the jiiirposos of classification is 
convenient. It is the group of Suina Ihinodontia \vhi(‘h forms tlie subject of the 
present memoir. 

The fossil Indian representatives of this group may be referred to the four 
following families ; viz.^ llippoiiolami(l(v^ Suiila\ h]nlHo(1onlidiv^ and Jusiriudontidw ; 
which will be treated of in this oi’der. A large s(‘ries of the remains of i\w two 
first families arc figured in the Fauna Antiqua iSivalensis although in most cases 
they have never been described. '^I'hese figures, although generally of a. smaller size 
than is altogether ^vsirable, are so good in execution as to render their reproduction 
ill tlie present volume unnecessary, 

^I'lie comparatively simple structure of tlie molars of nearly all the members of 
tlie group inditnites that these animals are more nearly related to the ju’imitive 
ungulates than any other living artiodactylc group. ’^Fhe structure of their feet, and 
especially the form of the astragalus, indicates, however, that at all events the 
modern representatives of the grouj) are very far removed from the primitive stocik : 
and it is noteworthy that the hippopotamus, in which the dentition is more specialized 
than in the pig, has retained more of the primal foot-structure than the latter. The 
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cheek-teeth of the pip^s are remarkable for the circumstance that the first true molar 
becomes worn to a smooth surface of dentine before the last molar comes into use . 
and this remarkable inefjuality in wear, to}:jothor with the elongation of the latter 
tooth, which is very markedly developed in sonje forms, shows how easily a transition 
might have taken place from the teeth of a pig-like animal to those of a trilophodont 
mastodon : and from this, and other eireumstaucos, the writer is strongly inclined to 
believe that the pigs and proboscidians were coiinected at no very distant (geological) 
date. 

A noteworthy circumstance is the disappearance at the present day of all the 
selenodont Suina ; this being accompanied by the disappearance of a Siwalik pig 
{Ilipfwhi/tis), in which the dentition is of a more complex typo than in any of its 
kimh’cd. This disnpju'arunce may perhaps be explained by the probability 
that the moi'e specialized selenodont Suina entered into competition with the 
still more spt'<!inlized ruminants, to which they had probably given origin, but were 
unable to stand against the advantages gained by the higher organization of that 
grou]( ; while tlui less specialized group of Suina confined themselves more or less 
exclusively to swamps, and, therefore, did not enter into competition with the 
ruminants, and thus survived. 

Obder: UNGULATA. Sub-Obder: ARTIODACTYLA. 

Section: SUINA. Sub-Section: BUNODONTIA. 

Family I. HIPPOPOTAMIDM. 

, Genus: HIPPOPOTAMUS, Linn. , 

Syn. Chceropsts, Leidy ; llexaprotodon and Tetraprotodon, Falc. 

Affinities . — The jiresont genus, in which, as will be shown in the sequel, it 
appears desirable to include all the hippoj)otami, is apparently the only representative 
of the family, and is remarkably isolated, both in the present and past time. In 
respect of the form of the skull and mandible the genus comes nearest to 
Alerycopotamus, and is thus intimately connected with the Anthrncotheridas^ •. in the 
structure of its molar t«!<'tli It is, however, widely different, and in this respect seems 
to b(i nearest to the Siwalik genus llippo/n/iis (described in the sequel), whoso 
molar dentition, as remarked above, is of a jieculiarly specialized structure. The 
molars of the hijqiopotamus also present a very remarkable r(\scmblance to those of 
some of the Sirenia ; from which circunustance, together with ciTtain resemblances 
in the structure of their brains, it has lately been suggested^ that these animals are 
very closely allied. It is, however, just possible that this resemblance may bo due to 
the somewhat similar mode of life <jf the hippopotamus and the Sirenia. 

1 It Ih in great part owing to thiB relationnhip that the writer divideB the Artiodactyla into the Buina and the 
Kumiiiantia, inntead of into the lliinodontia and the Bolenodontia. In the latter arrangement the hippopotamus and 
Mfri/ci>po(amu4 would be widely soparattMl. 

1* ('’hapniRTi, ‘Pro Acad Philadol 1881, p. 12C 
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Number of species. — 'I'lie followinfr list comprises the non-Indian species of the 
genus ; and indicates the variation in the number of incisors : — 

1. IIiri’OPOTAMUs AMPiiiiuus, Liun. Up. pliocene to recent, Euro])e and Africa. 

//. ahvssimcus, Loss. //. major^ Cuv. 

//. annectans. Fair. //. smegalensts^ Desm. 

//. capmsisy Dusm. Ttiraproiodon amphihiusy Falc. 

Tttraprotodon nuijory Falc. 

1. i : Iho inner pair much larger than the outer : one instance is recorded of three 
incisors in one ramus of the mandible.^ 

2. Hippopotamus iiipponen.sis, Uaudry.* Pleistocene (?), Algei-ia. 

Ilrxapndodon hipponenstSy (I.md, 

I. A small spot ies, distinguished by the smooth enamel of the lower incisors ; 

• which t(‘nd to expand at their extremities, and thus indicate aflinity with the pigs. 

3. Hippopotamus liueuucnsis, Horton. Recent, W. Africa. 

Cfurropsis Ub^rienstSy Leitly.^ Tetraprotodon libetunsisy Falc. 

L J. Much smaller than //. amphihius. 

4. Hippopotamus minutus, Cuv. 

Tetraprotodon minutus y Falc. 

I. J. Considered by Gervais'* to be closely allied to //. Itberiensn. 

5* Hippopotamits pentlandi, H. von Meyer. Ploisiocene, S. Europe. 

Tetraprotodon pentlandiy F'alc. 

I. J. As large as H. amphibiusy with w^hich Prof. Gaudry® thinks it may be identified. 

II. medius, Qnv.—IIalitherium. 

Distribution. — The genus is confined to the Old World, whore it formerly had a 
wide distribution : its earliest appearance in Europe is in the upper pliocene. 

Species 1 : Hippopotamus sivalensis, Falc. and Cant. 

Syn. Ilexaprotodon sivalensis, F. and C. 

History. — This species was originally de-scrilied by Falconer and Cautloy® in 
1839 on the evidence of a very perfect specimen of the cranium from the Siwaliks ; 
which, with numerous other specimens, was subsccpiontly figured in the “ F.A.S.”^ 
At a later date the species was subdivided by M'Clelland,® but apparently on 
insufficient grounds. Tlio name Ilexaprotodon was originally applied by F’alconor 
and Cautloy in a sub-generic ^ense, but was adopted as a generic terra by Sir R. 
Owen.® ’ 

1 (Jaudry, ‘ Buh Soc. Guol.,’ scr. 3, vol. 4, p. 604. Falconer (“ Bal Meiu vol. TT., p 406) rororde another so-called 
instil nee of hexMjnotodontiHin Tho spetiinon on \\hkli thiH btafeiiwiil nsts is in the IMuHeuin of Ti in ity College, Dublin, 
wheie tho piesi nt wiitoi Iiih examined it* tbe oxtia tooth is maltoimid and \riv Kinall, and situated on tho alveoliiH of the 
caniiirt. It can bo in no sense regaidod as a ii version, hut is nunlj a itdiindancy* tlio additional incisor of tho 
hexaprotodont form should oec ur bet ween tho two incisors of the living hippoiuilamus. 

2 Op. ctt.y p 601, pi. XVIT. 3 ‘ Jouin. Acad. Philadd.,* vol. XL, 1863, p 207. 

4 “ Zool. et Pal. Con.,’’ Ist scr , p. 250. 5 Op. «/., p. 604. 

6 * Asiatic llesearches,’ vol. XIX , p. 39. “ Pal. Mem.,” vol. I., p. 130, pis. XI., XII. T Plate LIX , et. seq. 

8 ‘ Journ. As. Soc. Bong.,’ vol. VIT., p. 1038 : it is unnecessary to quote M’CloUand’s names. 

tf *M)dontogiaphy,” p. 566, pi. CXLIII. 




Fig 1. llippopotatnm snaUmts, F and C.i «, palatal vio^ of typo 
cranium, with tho tueth niutli >\oiii, ^ third right uj»pci tiuc 
JiKilar in an cnily htagc of wear, ^ , r, uppci view of uutcrioi p(uti<»n 
of nuiudibtilar H}uij>hy&iH, 1 . All the spetimons aie in tlio Jintish 
Mu'scum , and came tioin tlie Snvalikh 
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Ti//)ic(il ernniu. — The ty])e cruiiiuin is in tlie Britisli Museum and is figured m 

plate LIX., figs. 1, la, lb of tho 
“ I’.A.S.,” and is also ropresenh d 
in the aceomimnying woodeiit 
(fig. 1). It lias lost the canines' ; 
hut shows tho alveoli of three 
siib-(*qual incisors on cither side. 
The cheek-teeth are much woni, 
111 . 1 being almost obliterated : 
tho true molars are broader than 
long. An almost identical skull 
represented in figs. 2, 2a of tho 
same plate shows tho base of the 
canines, which are readily dis- 
tinguished from those of 17. 
amphihiun by the much deeper 
channelling of tlnnr posterior 
surface.® The same sjiecimen 
shoAvs that lau- I, as in the ('xisting 
sjiecios, Avas separated by a considerable interval from rm-J-h In both skulls ni. 3 is 
placed a considerable distance in advance of the posterior border of the palate ; in 
the first s])ecinien this tooth does not extend behind the posterior border of the 
anterior zygomatic root ; but it doc^ so to a small extmit in the second. Precisely 
similar dental characters are exhibited by two other crania in the British Museum 
(Nos. ]0,3(S() and 40,88^); tho dentition of the hitter is in excellent iireseiTation, 
and exhibits the large imuT cingulum, which ajijiears characteristic of this form. 
According to Ealconer and Oautley’s descrijition, the t^'Jio skull ditfers from U. 
u)nj)hihiit'< \\\ i\n' less ])romiiieut orbit; the longer post-orbital portion; the shorter 
and deejier ])re-orbital c<mslriction ; the more concave' frontals ; the higher occipital 
surface and en'st ; the larger lachr^ mal ; the shorter diiistoma, and the more curved 
line of the cheek-teeth. The Avhoh' skull indicates an animal ratln'r smaller than 
Jf. uiiipliiliiii'i. TJie dimensions of tin* t\pe sju'cinn'n are given in Falconer and 
Cautley’s nu'inoir. 

Aberrant crauia. — In jilate JJX., figs. 3, 3a of the “ F. A. S. ’inhere is figuri'd the 
cranium of another SiAvalik hippopotamus in the British 31iiscmu, which dillers 
consideiably from (‘ither of those de.scribcd above* : there is another jirccisely 
similar specimen in the same collection (No. 17,-K5U), in AA’hich m. 3 is not fully 
ju’otriuled, and u'lii. 4 Ims not been shed. I^ho figured specimen has lost the extremity 
of till’ muzzli', and a considerable [lortion of both zygomatic arches, but is otherwise 
fairp jK'ifi’ct. 'flic whoh' of the four jiremolars are jiresent ; and as m. 3 is fully 
protrudi'd tin' cranium evidently belonged to an adult individual. These two crania 

1 Thcsi ai( u htuiod 111 tlit woinkut. ^ “ F.A pi. LXIl. 
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dijEFer from the tyjjical s])Ociinoii.s by the relative position of the molar series : thus m. 3 
is placed entirely behind the posterior Ixmh'r of the zygomatic root, and extends 
backwards as far as the line of the posterior border of the palate. The lino of the 
cheek-teeth is straighter ; the true molars are of a more elongated form, their length 
exceeding their breadth ; ]>m. 1 is placed clos(!r to pin- ~ ; while pm. 4 is of nearly the 
same size as ]' m. 3 histead of being considerably smaller. The following table 
exhibits the difference in the dinicnsion.s of the true niohu’s of these specimens, and 
those of the two typical skulls figured in the “ P’.A.S.”; vis . : — 


Length of ni. 1 

AVidth * 

Length „ 2 1- 

Width „ n 2- 

Length „ 3 I* 

Width „ 2* 


Ty]>(‘ foi 

-—.--A. 

in 

Aborrniit form. 


1^) 

1-8 

L78 


1-75 

1*6 

1*62 

85 

1-65 

21 

2 U 

11 

2'08 

1-75 

1*85 

8 

1-9 

2*1 


05 

1-96 




There are several other crania in the British Museum {e.g. Nos. M. 491 ; 16,381 ; 
16,378) exhibiting precisi'ly similar charactei’s ; and it appears from these that the 
citjgulum on the inner side of the true molars is h'.ss developed than in the typo 
cranium. These crania are on the whole rather smalh'r than those of the typo form. 

Intermediale crania. — AVh're it not for the two siH'ciinens to be now mentioned, it 
would appear that the crania last described Ix'longtMl to a distinct species from H. 
sivaleiisis ; but the former exhibit such transitional characters that it a])pears 
impossible to accept this view. 'I’he two crania in tpiestion are in tlu' British 
Museum (Nos. 16,379, 16,383); in the first m- 3, although I'lifirely behind the 
zygomatic root, is in advance of the po.sterjor border of the palate, and pm. 4 is of 
the small size characteristic of the typical skulls: A\liile in tht* second m. 3 is pai’tly 
behind the po.sterior border of the zygomatic root, and con.siderably in advanci' of 
the posterior border of the palate : in both the true' molars are of the elongated type. 

It thus seems that the wido-tootlu'd Hiwalik hi]»]»opotanius is so closely connected 
in (icrtain respc'cts by these two skulls with the narrow-toothed form, that, in the 
absence of other Avell-niarked differences, it a])j»('ars imjiossible to consider them as 
more than varieties, or races : it may be convenient to designate the former, or 
typical race as var. /a/idcim, and the hitler as vai’. anguslidens. In jirovisionully 
regarding these two forms as^ races of one species it mu.st, hoAV'ever, be borne in 
mind that no sufficiimt distinction can be drawn betAViM'ii any of the different species 
of the genus froniTTto jiattern of tlndr molars, and that thus a character of much 
A-aluc among other genera as a means of sjiecitic distinction is lost ; and it may, 
therefori', still b(' jiossibh' that there may lie more than one s]>ecies necc.ssarily 
includinl in //. Kiralrns/.s. Tlu' large number of sjaa-ics by which the other genera 
of large Ungulata wore represented in the Siwaliks l enders this supposition the more 
probable. 

In the crania represented in jilato IjX. of the “F.A.S.” the orbit is more 
prominent, and tin' ])ost-orbital portion of the skull relatively shorter : these 
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cliaractoi'h being most maiked in tlie spochnon rejn’esontecl in figs. 2, 2a, 2b, win ro 
tliey are accompanied by a lower occipital surfaca* {Ji<j. 2b). '^I'lio transition from the 
typical sknlls to this si)rcimcn is, however, so gradual that, in the absence of otl,(>r 
differences, it appears impossible to draw any spc'cilic distinction on this score ; Imt 
the specimens with more prominent orbits nndoulitedly oxhilht a marked stoj) from 
the type in the direction of the Narbada and existing hi{)popotanii. 

3ra)uUblc. — St'veral .s})ecimens of the mandibh' are rejnx'sented in plates LA., 
LXI. of the “E.A.S.”: those in figs. 0 and 0 of the fonner showing the millc- 
dentilion : a specimen of the anterior portion of the svinphvsis rejirnsented in plate 
LXI., fig. 7 , is refigiu’ed on a smaller scale in tlie Avoodcut on page 8H. The thrt'e 
incisors are sub-eipial in size; the median pair being rather larger than cither of tlie 
others ; at the free edge of the mandibh'' the six teeth form an even line, but the 
lower part of the alvi'olus of i. 'j, is ])laced above the level of the other two alvi'oli.® 
Tlu'se tt'eth are placi'd more obliquely than in IJ. amji/iibiusy and the abraded surface 
is more confined to tla'ir extremities, indicating aftinity to the jiigs ; the canines are 
relatively shorter and larger ; and pm. 1 is ri'tained longer. The de.sccnding ])late 
at the angle'’ is considi'vably larger and deeper than in II. umjihibiim, and its anterior 
border is blunt and ronndi'd, instead of curved and pointed anteriorly. The mandible 
of the Siwalik species is also distinguished by its longer symphysis, of Avhich the 
superior surface is more deeply channelled. The line of the lower cheek-teeth and 
the horizontal ramus of the mandible, is inarki'dly concave (‘xternally, instead of 
nearly straight.^ It does not appear that the hnver cheek-teeth of the two forms 
}m'.sent any characteri.stic iioints of distinction. Tlu' following table exhibits the 
dimensions of the mandible'’ of U. sivalensis represented in plate LXI., fig. 5, of the 
“ F.A.S.,” compared with those of a very largo fo.ssil mandible of 11. amphibius ia. 
the British Museum from Auvergne,® vis . : — 




11. sivalensis. 

H. amphibius. 

Length of symphyM's 


. . 71 

6*8 

interval botweoii caiiiue^» 


80 

n -0 

Depth at pm. 1 ... 


4’6 

61 

Longer diamotei of amino 


2-4 

2*6 

»» jf >1 L 1 . 


1'35 

1-4 

M M M )J * 

. 

10 


> > 1 j . » « 7 «3 


1-3 

0-8 


3Iandible of small variety . — In fig. 1 of jdate VI. of tln^ij volume there is 
represented the left ramus of the mandible of a hijipopotamus collected by Mr. 
Theobald in the Siwaliks of the Punjab, Avhich differs sonuiwhat from the typical 
mandibles of Jl. sivalensis, as is shown by the following dimensions, vis . : — 


1 1 . 1 . lAl., fig. 4. 8 JhJ, fig. 4a. a y4,rf, pi. LX., flga. 8, 9. 

4 Coiuiaie “l!'.A.S.,” pi. 1,X1., fig. 6, with Blainville’s “ Oatcographie,’’ Ooii. Ilippopotainus, pi. 11. 

B I5.M., Ko. 17,086. 

The homology of the lowei iiidbors of IT. amphihim will be discussed in the sequel. 
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Depth of rniuua at in. 2 . 

Length of five last cljeek-ti'« th 


M n 

Width „ 
J.ongth ,, 
Width ,, 


ni. 1 


11 11 



1 » 11 


Spocimoti. 

Typical funii.i 

4*2 

4 4 

7-7 

8*r> 

1-21 

1-0 

0-95 

1*3 

1*68 

1*9 

1*22 

1*66 


liungth „ 3 2-2 2'82 

Width 1-3 ro 

These dimensions show tliut while llie deptli of the ramns is practically the 
same in the two specimens, thci’e is a ;^reat ditt'eronce in the absolute size of th(‘ 
teeth : the hinder border of the symphysis is also jilaced farther forn'ard in the 
smaller jaw, and the true molars are proportionately sHf^^htly narrower. In the first 
notice of this spetnmen* it was thoufjlit that it might belong to 11. iravalicus,^ but an 
examination of the original specimens on which that species was founded has 
shown that the present specimen is too large, and has too short, a symjiliysis to 
belong to that form. It is not, however, improbable that it should be refoiTed to the 
foiia which is here jirovisionally termed //. simlcnsis, var. angustidens. 

Vertehrec and limb-hones. — An extensive seric's of tlu'se bones are contained in the 
British and Indian Museums, but have nt'ver been comjjai’od with those of other 
species, although a large number from the forim'r collection arc figured in the 
“ F.A.S.”* The following points in which some of the Siwalik bones differ from 
those^of //. amphibius may be recorded: — Hie spinous process of the axis is higher 
vertically and shorter untero-posteriorly, and the odontoid process blunter and 
directed more upwardly. The scapula has its .long diameter shorter, and its fox’c- 
and-aft borders more curved. Of the femur there are two forms, in one of which 
the head is veiy similar to that of H. amphibius, while in the other it is more 
prominent, and approaches that of the same bone in one of the Narbada species : in 
the former the trochlear surface for tlie patella is less deeply excavated, and its 
superior border less sinuous than in H. rnnphiMus, thus indicating a lesser degree of 
specialization: the shaft is apparently stouter. These differences confirm the 
suggestion that JI. sivaUnsis may really include more than one species. The 
astragalus (of which also there seems to be more than one form) is decidedly longer 
than the con-esponding bone of H. amphibius, and thereby makes a marked step in 
the direction of the pigs. . 

Affinities. — The Jong mandibular symphysis, the three pairs of incisors in each 
jaw, the small proiuineucc of the orbits, and the elongated astragalus, are all 
cluu’actcrs clearly indicating that this species is of a less specialized typo than the 
living members of the genus. 

Dis/ribidion. — '^I’his .species occurs in the typical SiAvalik Ilills, where its remain.s 
are extremel}' common, and continues into the western Punjab, where it is etpially 
rare. It is unknown from Sind and Perim Island. Bemains of the genus occur in 
Bunmi, Init have* all been refcrried to the next species. 


1 Ttikpn fioiii R v|n(iuicri iii tho iiuluiii Muscuni. * ‘ Kecords/ vol. XV., p. 32. 

3 Vide ift/ta, ^ LXIII., rf. 
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n. sivalemis by tlic more abrupt angle at the inferior border of the aiiteiior 
extremity, and by the relatively shorter symj)hy8i8 j the latter character beinjg shown 
in the following table of measurements ; vis. 




11. namadieus 1 


H. tlvidonsis. 


f 


Brit. Mus. 




Ind. Mas. 

/ — 

A 

\ 



F 147 

1. 

2. 

3 


Length of symphysis 

. 

4 1 

6*2 

5*86 

7*1 

Interval between canines 

. 

7 2 

9*3 

0*0 

60 

Deptli at pm 1 . . 


4 3 

4*65 

6*2 

4*6 

Longoi diameter of canine 

. 

1*67 

1*86 

2*14 

24 

>» M i • • 

. . . 1 2 

1 23 

1*26 

1 3 

1 36 

2 

»l >» >♦ 1> ^ * 

09 

0 97 

0*9 

0*92 

1*0 

»• M M ^ • • 

f-83 

1 24 

1 43 

1*5 

1*3 

The eomjdctc horizontal ramus of this species 

is not exhibited by 

1 

o 

>> 

§ 

British Museum specimens, but 

the highly eur 

ved 

outer surface of 

the portion 


remaining indicates thai the ramus was relatively shorter than in IT. sivalensis, and 
probably not dissimilar to tliat of the next species. The short symphysis 
distinguishes the present jaws still more markedly from ][. imvaticus. The incisors 
exhibit none of the peculiarities of those of II. hip/tonemis. The distinction of the 
present specimens from the mandible of the succeeding species {II. palwindictui) will 
be indicated in tlie sequel. 

The foregoing comparisons sufficiently indicate the specific distinctness of 
H. namadieus fi’om all other known hexaprotodont form.s. 

Cranium . — In the “F.A.S.” (pi. LVIl., fig. 1, LVIIl., fig. 4) two crania of 
Narbada hippopotami, wanting the promaxilhe, are refen’ed to H. palwindieus ; and a 
third specimen in Calcutta* was also assigned by Falconer to the same species. 
There is apparently, however, not the slightest reason for as.signing any of these 
specimens to U. pala'indivus rather than to 11. namadieus ; and it is quite probable 
that some, or all of them may belong to tin* latter. It will be better to allude to 
the distinctive characters of these crania under the head of 11. 2 )alu'indicus. 

Distribution. — Remains which can bo certainly referred to the jn-i'sent 8])ecies 
have been obtained onl^ from the Narbadas ; but the old alluvium of the Jainna, 
and the pleistocene of the Peingunga and other rivei>, have yielded I’oinains (»f 
hippopotami, wdiich ma) probably be referred either to one or other, or to both of 
the Narbada species. 

Species 4 : JlipporoTAwns PAuaiNnicus, Falc. and Caut. 

Syn. Tetraprotodon palu’indicus^ F. and C. 

Ilisiori /. — With the exception of thi' mandibles noted above as belonging to 

H. namadieus, the whole of the remains of hij)])oj)otami from the Narbadas figured 
in the “F.A.8.” are referred to the present species; of which no dc8cri])tion was 

1 The British Museum spocimons of which the measuronionta aie given are those ilguied m the ** F A 8 ,** pi LVlII. . 

I, fig 2 (No 36,840) 2, fig 3 (No 36.838) * 3, 2 (No 36,830) 

J tde ‘ Pal Mem \ul 1 , p 147. 
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pttblidbed by Falconer. Ibe only one among all those specimens exhibiting 
th^ mcdsors is the symphysis of the mandible represented in plate LVII., figs. 5, 5a 
of the "F.A.S.”; which most consequently be taken as the type specimen. Tho 
only important note^ of Falconer’s in reference to the species is to the effect that it 
differed from H. mnjpkiiius, in fhe proportions of the lower incisors. A note was 
published tn 1882 by the present writer* showing that H. jaalcemdicua was at all 
events in some ipstanoes hexaprotodont. 

Mandibk . — The type mandible* consists only of tho symphysis, showing the 
complete alveoli of a central pair of incisom, and the lower halves of the alveoli of 
an outer pair, together with the section of the left canine. The alveoli of the outer 
incisors are larger than those of the inifer ; and in the figure the specimen has been 
restored as simply totraprotodont, but it will be shown below that this restoration is 
most probably incorrect. A similar mandible from the Narbadas, now in tho Indian 
Museum, was referred to this species by Falconer* : it comprises only a portion of 
the symphysis, exhibiting the lower halves of tlie alveoli of two pairs of incisors 
and of the canines. 

In figure 2 of plate VI. of the present volume there is represented tho symphysis 
of the mandible of a hippopotamus collected by Mr. C. Hackett in the Narbadas.® 
In this specimen there remain Ihe sections of two pairs of large and closely 
approximated incisors; and in the upper triangular spaces between the first and 
second pair there are wedged another pair of very minute teeth, evidently 
corresponding to the second pair of incisors (172) in E. namadicus. The whole form 
of the jaw, and the relative size of the two pairs of large incisors leaves no doubt 
that the specimen belongs to E. palceindicus. In the British Museum there are two 
specimens f)f similar mandibles (Nos. 40,893 and 41,603) from tho Narbadas,® 
acquired since Falconer’s death, exhibiting a precisely similar arrangement of tho 
incisors. The former bpocimen shows tho symphysis, and the complete left rum us : 
the descending process is smaller than in E. siraknui, and more like the same part 
in E. amphibius ; the horizontal ramus is, however, much shorter than in either, tho 
total length from tho descending process to tho exlremity being only 1 1 inches, in 
place of 15 in an eciual-sized specimen of II. amplubim' In tho second specimen i~2 
is smaller on the left tlian on tho right side. In the following table the dimensions 
of the four specimens mentioned above arc compared with those of //. namadicus and 
II. sivaknsib ; viz. --w 

1 **ral Mora vol J p 147 2 ‘ Kcoords,’ \ol XV., p. 102. 

^ “ ¥ A S pi. liVll., fig. j. The place whore this Rpccuuen is ])ri.8orved is unknown 

4 “ Pal. Mem.,” vol. J , p. 147. 

6 Tho specimen mentioned m the passage ot tho * Ilecoids,’ alicady cit(»I 

6 The BecoTid specimen (41,063), which wslb bought at Toulimn-bmilh’s salt, is labdlcd biwaliks its general condition, 
and espociiilly its imperfect state of mineralisation, leaves, however, not tho slightest doubt of its Narbada eiigin. 

7 A spocnuon fioin Auveigrie in the IJiitish mu 
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f.r?iglh of 6ymj)h\?^is 
Jiilorval n caiiino 

Doplh at ])m. J . 

JiunRcr diamt'tiT of raiiiin' 

„ „ M i.l ■ 

M .. 2 . 

n . 


Tyj)( sj). 


1 5 


1 S.") 


I. M. 
r. 149. 


l-OG 

0 r>9 
20 


indiciis. 


II, namadicuei. 


IX. sivaloiuifk. 

B. M. 
40,H‘I3. 

5 0 

B. M 

41,063. 

6*39 

r 

4*1 

6*2 

6*85 

7*1 

8 2 

9 3 

7-2 

9*3 

9 9 

8 0 

4*9 

5*2 

4*3 

4 66 

6*2f 

4 f) 

2 20 

2 3.) 

1*G7 

1*86 

2*14 

2*4 

1*80 

1 8 

1 2 1*23 

1*26 

1 3 

1*3.) 

0*62 

0*72 

0*!) 0*97 

0 9 

0*92 

10 

1*8( 

1 81 

1*33 1*24 

1*43 

1*5 

] 3 

all l. J 

in all tlio 

three sjx'cimcns 

in Avliicli tlio 


.su])('rior surfiice of tlu* .s\ iii])liysis is jm'servod, it sr'oiiis ja'olnihlt* iliat tliis tootli Avas 
orif^inally jirosoiit in ilio iwo spochueiis noticed Ijy Falconci’, in wliich tliat juirt is 
Avan(in<^. The tahle of inoasiiromonls sIioavs that in specimens in Avhicli the depth 
of tlio inandihle is t)ie same, the syni|)hysi.s is sliortcT in 11. /nihriin/iciix tlian If. 
mnmdiett.s- ; and tliis, coupled with the lar^-ev size of the tirsl and third jiairs of 
incisors, and the snialliT size of the second jiair, indicates the sju'citic distinctness of 
the tAVo fonnsd 'I’his is confirmed La' the difference in the position of the canines, 
whicli are jilaced more nearly on a level Avith the incisors in II. iiKmadicus than in 
II. pala'indicus. 

Resides the shorter mandibular ramus, the latter sjiecies is distinguished from 
//. cmjjhihius by tho shortei' symphysis; by the equalit}' in size* of i. 1 and iTTt ; and 
by tho presence of tho minuto i. 2. 

Cranium. — Tho impossibility of deciding as to wlu'thor the crania ligurod in the 
F.A.S.,”® under tho name of If. puhvimUem. and tlu' similar <‘ranimn in tho Indian 
Museum so naniod by Falconer,* really belong to that species, or to JJ. nummlkus, or 
to both, has been already alluded to under tlu' head of the latter specie's. The chief 
characters of th(!.se crania may now be briefly mentioned, 'riiey indicate an animal 
somoAvhat larger than the existing race of 11. (impl/ii/iiix ; and ari' eharactei’isi'd by 
their jirominent orbits, and their general .shorfiu'ss ; tho latter feature' being .shoAA'ii 
by tho small interval betAvecn tho jiosterior bordi'r of tlu' jialato and tho anterior 
zygomatic root, as well as by the extreme shortiu'ss of the ])r('-orbital constriction, 
and the backw'urd position of the maxillary exjiansion. The last molar has its 
po.storior border placed slightly behind tho frei' border of tht' ])alatines; AAdiich at 
once distinguishes flu'se crania from tho.se of all other s])eci('s exc(']>t one varic'ty of 
If. sivaleusis. In that form, howcAmr, ru. does not extend in advance of tho 
])o.st(*rior border of the anterior zygt)matic root ; A\’her('us this i.s largely the case in tho 
Narbada .skulls ; the Siwalik skulls are also di.stingui.shcd by their consich'rably 
longer shape, and longer pro-orbital con.stricti(m ; and by their nan-oAVi'r molars. 
I’he na.sals of the Narbada .skulls seem to have been shorter and Avich'r than those of 
11. amphibius. 4'he 8hortne,ss of thi' Narbada .skulls is a charact('r Avhich accords 
equally well with both the foi’Uis of lower jaws from that formation. 


1 Before ho had an opportunity of comparing all the spot iuiens the prehont writer thouglit they might ho identical. 
5* riato LVJJ., figH. 1, IG, LVin., fig«. 4, IG. » Pal, Mem vol. J., p. 147. 
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Vertebm and Umh’hones . — Two vertebree and several limb*bones of Narbada 
bippopotami are fiffured in the “ F.A.S.” under the name of H. paUcin^icus ; but it is 
quite impossible to say whether they belong to that sjjocies or to U. namadicus. A 
very large collection of similar bones from the Nai'badas is contained in the Indian 
Museum, but has never been described. Tlie femur’ bus a larger groat trochanter 
and a more prominent lioad than in II. amphibius, and the shaft of the bone is 
ajjparently longer and more slender. 

Ihatribiifiou . — Like IJ. tumiadicux, tliis species is only certainly known from the 
Narbadas ; but it probably also occurs in the corre.s])onding deposits of the other 
large rivers. The association of hij)popotanuis remains with stone iniplenients in 
the Narbadas pnm's the coexistence of man in India with these animals, and hence 
Falcon('r’s conjectun' that the so-<;alled ‘ Avatin-t'h'phant ’ of the early writings of 
India refox's to a truditi<jji of the existence of that animal may not improbably be 
(!OiTect.‘‘* 


(jii:.\LRAL UkMAUK.S ON TtlK (JCNl'S IllPrOTOTAMl’S. 

Generic nnift/ of hexa- and tetraprotodont forms. — The cxi.su of Jl. pahei/tdieus, which 
in its lower jaw is really a Hexaprolodon in prot*e,ss of conversion into a Telraprofodon, 
coupled with the instance' of unilatx'X'al hexaprotodontism in II. amphibius, indicate, s 
that FalcoiH'r’s two siibgenei’ii .should be ttboli.shed. ’riiis 2)oint being admitted thex’e 
are but .slight grounds for vetiiining the .subgcinus, or gimus, Vlnvrop.sis \ and 
ixecoi’dingly all lh<' .sjiecies of hijqiopotamus ixxay be relViTcd to a singh' genus. 

Lines of speeitdivrdion. — 'Idle Indian species of the genus indicate' that the' 
specialization of the gx'inis has advaiu'ed on two main lines ; firstlp, in the shoi'te'iiing 
iind Avidoning of tlu' mandibular .symphysis, fiA'epu'ntly xiccompanied by a ge'nei’al 
.shortening of the cranium iind mandible; and, serond///, in the n'duction of the 
numb('r of incisox’s, this reduction probably occuiTing lirst in the lower jaw, and 
being accom])iinicd by the largely increased size of one or moi’e of the remaining 
jxairs of teeth. I'he.se feature,s are appai'cntly idso acconqxanied by tin increase in 
the size of the canines. 

'^Pho most jn'imitive form of namdibh' is exhibited by IT. irai'niicus, in which the 
long naiTow symphysis, the six, sinxill incisors, and thi' small canines, indicate an 
animal much closer to the j)ig than any other species of Avhich the mandible is 
known, d’he next .stejx is II. sivalcnsis, in Avhich the sym 2 xhy.sis is considerably 
shoi’tor, although the incisoi’s still jn'estirve their small size. The third stx'p is II. 
namadicus, in Avhich the .symjxhysis has still more decieased in length, wdiile {75 has 
become slightly smallei', and is throAvn moi’e or less above the line of the other two. 
The foui’th stej) is exhibited by If. pahchidieus, in Avhich the symjdiysis i,s shoi’tcr 
than in any other form, AAdiile i.T and ITh have increased enormously in size at the 
expense of i 2, which becomes wedged in between the other two. It is highly 


1 “ l''.A.S.,” 1)1. I.VIII 


i " I'.il. Mim xol II . i-ii «)1.)-1. 


i ‘,i7 
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probable tliat these four species represent tlie actual line of descent in wUiidi tliesc 
modifications have been accomplisliod. 

Another branch, which may have taken origin from the same hexaprotodont 
stock, is represented by If. amjphibtus, in which tlie sympliysis is shoi’ter than in fft 
sivalensis, although longer than in the Narbada hippopotami : in this^form the loww 
incisors are reduced to two, of which the inner is very large, and the outer very 
small. Finally in //. Uheriensis another tooth, probably corresponding to the sniall 
outer incisor of H. amphibius, has likewise disa])peared. The longer symphysis of 
Jl, amphibim indicates that this species should not be regarded as the direct 
descendant of either of the Narbada hippopotami, the largo size of i. Ji in 
jmlanidmis still jnore stnuigly confirms this view in respect of that species. 

Jhmiologn of tncison — In the case of IT pahrmUcus it is ]»roved that i. 5 is the 
tooth which is about to disappear ; and from the constancy of the order in whicli 
the terminal cheek-teeth tend to disappear among the more sja-cialized mammals, it 
may bo assumed with a high degree of probability that it is the same tooth which is 
wanting in the mandible of H, amphibius. It is unfoi't unate that the upper incisive 
scries of //. palivtiuhem is u)iknown, but from the disa])p(‘arance of homologous 
cheek-teeth in the uppei and lower jaws of mammals generally, it is probable that it 
is i_2 which has dis<ij)poared in II. muphibun and the other tetraprotodont foims. 
'J’his inference is confirmed by certain obser\ations lecordt'd by Prof. 1’. Albrecht,* 
which lead to the conclusion that it is the sam(‘ tootli ■\\hich has di''a})[)eart'd in man, 
and, therefore, in other mammals.'* 

The small si/e of i. ;} in II. ampMlnuh r(mders it j)robable tliat it is this tooth 
which has disaj)])earbd in //. lihcrumut ; and it vould, therefoie, seem that in those 
mammals where the incisors are redact'd to a single paii, that jiair coiresjionds to the 
first of the ty'])ical sciit's. From the instance of II. l/b(/ifiisi<t it also seem.s that the 
disajipearance of each jiair of incisors commences in the louei, sooner than in the 
u])per jaw ; this arrangement cori’esponding m ith that which obtains in the case of 
tlie cheek-teeth among mammals generally'. 

If these conclusions hold good the two niiper incisois which an* occasionally 
developed in Rhmotetos' will be iespecth(*ly tlie first and third of the eutheiiau 
seiics; the single tooth that is normally' present being the first. It will also be 
evident that the two pairs of loner cutting teeth which ai e frequently' present in 
that genus, will be resjicctively the inner incisor and the cannu* ; since if they were 
both incisors, as was formerly considcr(*d to be the case, the number of lower incisoivs 
would exceed the upper ; which is apparently never the case among the eutheriau 

I “feur loB 4 Os Intcrmaxillaircs, le Bec-dc-Lu\rt, ct la Valeur Morphologiquc dts Dents Sujitiiouics do rilomniL,” 
iirusstlB, 1883 

^ The in^itaiucs of Utsun laOiatus in which * l ih \\ anting, and yirtAiMcwa in which * i haa diwipiitared, uic exceptions , 
hut n 8 the Bpiuc for thia tooth poisials m the furmi i , and the dentition of tht apocios la altogothor abnormal, while in the 
latter the disappearance of i <3 15 cleaily duo to the laigc canine, these exceptions need not invalidate the lulc 

< Vtde ‘ Jouni As Sue lieng vol XLliX jd 11 , p 135, pi Vll , fig 1 these teeth are numbeiod » land* 2 in 
the fir?iuc 
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m the fottSU state both in the Ney and Old Worlds : dl th^ epecies fca^^ 
former are, however, more or less closely related to JPwjoifyfea } the typical swine 
having api)arently been always confined to the Old World. The Siwalik repre- 
sentatives of the family comprehend tlie genera SuSf i%>po%*w, Sanitherium, and 
Hyotherium ; which will bo treated of in this order. 


Genus L: SUS, Linn. 

Including* Porcula, Hodgs.; and Potamochverus, Ghray. 

Patent, detUition, etc. — The dentition of the existing species of Sua is so well 
known that it is unnecessary to describe it. It comprehends the full eutherian 
series j but in some fossil forms the first prcmolar in both jaws is usually or always 
absent. In the African river-hogs (Poiamockairm) the anterior premolar is also 
absent in both jaws, the talon of the last molars is smaller than in the more typical 
pigs, and the structure of all the cheek-teeth is somewhat less complex.* In some 
of the miocene and pliocene forms the latter features are sjill mOre pronounced, and 
it thus becomes very difficult to draw any distinction between Sus and Hyotherium, 
and impossible to draw any between 8ua and Potamoclmrus ; so that for jjalmontological 
pui’poses the two living species of the latter may bo included in the former. It has 
recently been .shown^ tliat the genus Porcula, Hodgs., should be merged in Bm. 
Babirussa, besides its enormously developed canines, is readily distijiguished by the 
early loss of the outer upper incisors, and the two first premolars in each jaw : the 
talons of the last molars are also smaller, and the four main columns of the molars 
more distinct than in existing species of Sus ; these teeth being, moreover, relatively 
narrower. In cases wher5 only the hinder cheek-teotli of some of the more 
generalized fossiW forms are known it would, however, bo difficult to distinguish 
between Sus and Babtrttssa. 

Recent species, — There is still a great amount of uncertainty as to the number of 


1 In vol. 11. of this work (p, 146) the two famiUos are still maintained. The genus ifeierohf/w^ Gerv, (“ Ztol, et PaL 
pi. XXXV., fig. 14), was then included in the Suidat: from its rosomblance to it should, however, 

very probably be referred to the Pachysimia. 

S It is needless to allude to the numerous genera into which Stts was divided by Gray. 

8 There is, however, an almost complete transition in this respect among living pigs from S. serofa to roCamochcerut 
4 Garson, *Proc. Zool. Soo.,’ 1883, p. 413, it* nq. 
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existing Asiatic species of tlie genus. Rolleston* regards S. eristaim, vittaim^ and 
S. leucomystax as forming a closely allied group, and thinks it highly probable that 
the two last may be all but identical ; he also considers aS. andamanenm, 8. papuemis^ 
and 8. Umormm as another group intimately related to the first. Prof. Eiitinieyer® 
unites 8. Uueomysiax and 8. viUattUf and regards the 8. andcamnensia group as smaller 
races of the same. Prof. Forsyfih-Major* thinks that (excluding Patamchma and 
Forcuh {8. aalvanius)) thmre are b«t four existing species, viz., 8. setefa, 8. Whalm^ 
S. verrucosus, and 8. vittaius ; the latter including 5*. criatatus, .8 Uveomyatax, the 8. 
mdatmnensia group, and some other forms. All are agreed in regarding 8, ceUhmaia 
as intimately related to, or identical with, 8. verrucosus. 

8. harbatus is readily distinguished by its elongated cranium, and the extremely 
short m. 3. 8. scrofa, according to Rolloston, is distinguished from 8. verrucosus and 

the 8. vittatus and 8. andamanensis groups, by the form of the lachrymal, and the 
relatively long facial portion of tlie cranium. In males of 8. emtaius the talon of 
m. 3 is more complex than in 8. scrofa, and in most instances the length of m. 3 
exceeds that of m. 1 , m. 2, and in all examples that the writer has seen the length of 
m. .i exceeds that of m. 1 and inTU.* In 8. vitiaius m. 3 is normally shorter than in N 
crisiatus ; its length, esj)ecially in the lower jaw, in all typical examples® that have 
come under the writer’s notice being less than that of ni. 1, m. 2. '^J’here may be 
exceptions, but these points are generally characteristic of the two forms. In 8. 
andamanensis'' m. 3 has a still smaller talon, and its length is still h'ss in proportion to 
that of m. 1, m. 2. On these grounds the jn'osent ■wu-iter is inclined to continue to 
apply 8ei)aratc names to the Indian 8: crisialus, the Javan (etc.) 8. vittatus, and the 
smaller 8. andamanensis., evcni if certain fonns indicate a more or less complete 
transition between them.^ In 8. verrucosus the length fif m. 3 is usually about the 
same as that of m. 1, m. 2. 8. saloanius is distinguished from all by its diminutive 

size. The river-hogs comprise' 8. afrieanus of S., and 8. porous of W. Africa : the 
skulls of these species are readily distinguished by the great development of the 
protuberance above the canine. 

FossU species. — There is great difficulty in deciding on the number of European 
fossil species ; and the following list® which comprehends the best-defined forms must, 
therefore, be regarded as pui-oly provisional. The confusion in the synonomy is, 
indeed, so groat, that the only way to arrive at a thor6ugh]y satisfactory conclusion 

1 ‘ Trails. Linn. Soc.’ Zool., Bor 2, vol. I., pp. 261-286 (1877). 2 ‘ Vorh. nat. Ges. vol. VI., pt. 3 (1877). 

8 CaruB* * Zoologiacher An/eigor,’ vol. VI., pp. 295-300 (1883). 

4 In one specimen in tlio Biit, Mus. (No 1716 S ) m 3 is abnormally short, its length being less than that of wlJ, • 
m78 ia, bowovor, longer than m i, iO. The earno seoniH to bo tho case with tho male nkull figured by Kdlloaton. These 
fipecimma arc, therefore, exceptions to the general rule given on ]>ago 56. 

6 No. 1362 B., British hfuBoum., is an exception, hut this spocimen not improbably belongs to S. vet^rueoiUi. 

6 HoUeston, op. p. 262, pi \LII1,, fig 8. 

7 The writer would not be dotorred from applying dietinot names to two well-marked forms which are more or less 
connoctod by other forms, for it is uvidont that if such connectionH bo wanting this is merely duo to their extinction. 

8 It should be observed that hei*e, as elsewhere, tho referencos do not always refer to the original descriptions of the 
different species, but merely to memoirs where good figures or deBcriptions may be found. 
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would be to compare all the type specimens. The most doubtful species are indicated 
by an asterisk. The livinf]^ scrofa occurs in the Forest-bod of the Eastern 
Counties;^ and S. antiqinis S. palceochoerus have been recorded from the Red Crag. 
1. Sus ANTiQUUS, Kaup.* Up. nuocenc, Epi)elsheim. 

A species frequently larger than .S’, erymanthius^ and with relatively larger canines, 
and tlncker lower preraolars : piSTT is present in some instances. 

♦2. Sus ARVERNENSis’ (Cr. and Job.). Up. pliocene, France. 

Aper arvemensis^ Cr. and Job. 

An imperfectly determined species, smaller than S* smfa. 

♦3. Sus CH.®ROiDEs/ Pom. up. mioconc, Europe. 

S. africanus {larvaius) ? Blain. • i S. antediluvianus^ Kaup (iVi parte). 

A species smaller than S. scrofa; said to resemble .S’, africanus; it is suggested by 
Oervais® that it may be the same as S. aniediluvianusP or S. palmchoerus : the former 
species as being tin extremely uncertain one is provisionally included, although 
Kaup’s name has the priority. The last molars are relatively short. 

4. Sus ciiuEttOTiiRRTUM, Blain.^ Mid. mioceiio, France. 

S. (.'^) doaii, Lart. S. simorrensis, Lari, {teste Gorvais). 

A species varying in size, according to Gervais, from that of S. scrofa lo S. erymanthius : 
its canines are relatively large, and its molars tipproach those of Hyotherium. 

5. Sus EUYMAXTiiius,® Roth. and Wagu. IHkciini group. 

A spt'cies considerably larger than .V. sovfa^ with extremely small canines : pm. i 
generally absent in both jaws. 

*6. Sus LOCKiiAKTi/ Pom. Mid. mioceno, France. 

? *S\ hdstacusy Gerv. 

An ill-dctined species of al)i)tit the scnn(*size as S. paheochccrus^ with which its molars 
agree in general ( haiai.leTS : tln‘se, aec'onhng lo Pro f.^ Gaud ry, approach those of 
Hyotherium. It is considered probabh' b) (Jeivais^^’ that the so-called .S’, behiacus is 
the young of this species. 

*7. Sus MAJo]j,“ Oerv. Mt. Lesbe^rou group. 

A specicsS at least as large as .S’, erymanthius , from which it is only distinguished by 
the absence- of the protubt-rance over the n})j)er canine : j)m. i absent in ])oth Jaws : 
it is regarth *d by Pi of. (Jautlry as l)eiiig piul)ai)ly merely a race of .S’, erymanthius. 

8. Sus PALAiociKEuus,^'* Kaup. Up. miocent', Kppelslioim. 

An imperfectly determined species, with which .S', chceroides should possibly be united. 
The molars arc smaller than those of .V. sciofa : in the small talons of the last of 
the series, and iit the stout prcmolars it approaches A’, ponus. 

1 It should bo obsorvod^Uat boro and else wlioro tbo prosont writui follows Prof. Boyd-Dawkiri» Umirt. Journ. Geal. 
Soc.y* vol. XXXVI., p Ji'dS) in rogarding tho Forest -b<'d as ideistooein). 

2 “ Jioitrttgo,” pt. IV'., pis. IV., V. “ Oss. Foss. d. Miw. d Uurmbtadt,” p. 8, pi. VTII. 

3 Blainvillo, “ Otttoogrspbio,” (lenus Sus, pi, IX. 4 and Pom , t il i d below. 6 “ Zool. ot Pal. Franij.,*’ p. 1 80. 

6 This species was identified by Kaup (“ IJcitr.igf>,” pt. IV^., p. 12, pi. VI , figs. 4, 5) with Hifuthenum nmmmmugt \ 
and this ideii^tificution is ucropted in part by Pt.*t(3rM : the lower jaw figuri'ilby Kaup (»/>. c\t.] is tpiitn difieront fiom that of 
M. smmmettftgi figured by Potors (pm.i being binall in the foriiiei and large in tlio lattor;, and seems to belong to 6hs. 

7 Op. ctt. Charothtrium dupui^ Ijirt., is identified by Clervais in one place [op. cit.j p. 179) with this spocios, and in 
another (p. 185) with Chmromorua mammilatus. 

8 Gaudry, ** Animaux Foss, ot Geol. do PAtti(|uo,” p. 235, pis. XXXVll.-TX. 

® Pomol, ‘ Bibl. univ. d. Geneve Archiv.,* vol VTTI., p. 159. 10 Op. cit.^ p. 180, pi. XXXIII., fig 7. 

11 Gaudry, Animaux Foss, du Mt. Loberon,** p. 42, pis. VIJ., Vlll. 12 “ Boilrago,” pt. IV., pi. VT. 
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9. Sus raisers, SI. <Ie Ser.^ Pleistocene, France. 

A spetios about the size of S’, scrofa, with which it agrees in dentition ; its skull is, 
however, uinie like that of S. africanus. 

10, Si;s raoviNCiAiJs, Gerv.* Low. pliocene, Montpellier. 

Larger than S. scrofa, with n>;8 like that of S. africanus, with which it was identified 
by De Blainville : it has small canines, and four lower prcmolars. 

11. Sus sTEiNHEiMUNsis (Fraas®), Mid, miocone, Germany. 

Chceropolamus steinluimensis, Fraas. 

A species considerably smaller than S. scrofa, referred to the present genus on the 
authority of Prof. Gaudry^ : the molars are apparently not unlike those of living 
swine. ^ 

12. Sus STBozzi,® Moiiegli. Up. pliocene, Italy. 

A species stated by Prof. Forsyth-Major to present affinities to S. verrucosus. 

13, Sus VALENTiNi, I'illiol.® Mioceno, France. 

Characterized by the extremely short talon of ">• 8 ; the whole length of this tooth 
being less than that of The species is apparently somewhat smaller than S. 
andamatiensis. 

Sus (?) masiodonioides, Blain., is probably a Sirenian, while vSf. (?) Imuroides, 
Blain., may belong to the Pachysimia, Most of the other forms which have been 
referred to Sus belong to Uijothenum, or allied genera. 

Distribution. — The genus, both in the recent and fossil condition, is entirely 
confined to the Old World, over which it appears to be pretty generally distributed. 
In time, according to Prof. Gaudry,^ it made its first appearance in the middle 
miocene (stage of Montabuzurd). 

I 

8])ecio.s 1 : 8us OKiANTEUs, Falc. and Cant. 

llistor// of fossil Indian species . — Idie earliest notice of the occnrx’ence of fossil 
swine in the Siwaliks sciuns to he one published in ISJlo by the late General (then 
Lieut.) Sir W. E. Jiaker'' ; in which the lower jaw of a species considerably larger 
than the existing Indian wild-boar was d(\scribed and figured. In the following year 
a fuller notice was published by J\lessrs. Baker and Durand,® in which a nearly 
coniidcte skull of a female and several nppiT and lower jaws were described and 
figured. It was therc'in stated tliat the authors had evidence of the existcnci' of two 
spcc-ies of Siwalik .swine ; one considerably larger, and tlu* other smaller than 

1 “ dans Ciivcrnos d(i Lunel- Viel,” p 134, pi. XI. (Montpellier, 1839). *** 

2 Op cif.y p. 177, pis. 111., XXrr. Kutimeyor, * Vorhand. uat. Oos. Basel,’ vol. I., p !}\7, ct. seq (1857) 

8 “ Dio Kaiiua von Steinhoini,’ p. 22, pi. T. (Stuttgfut, 1870). 4 “ Aniinaux Foss du Idt. Lobei'on,” pp. 46-6. 

6 Forayth-Major, ‘ i*n» . Vril> ,Soc. Tosc. Sci. Nat.,’ vol, TI., 1881, p. 22* tho writer has not seen a full 
description of tliis species. 

6 * Bull. Soc. J’hiloni vol. VJ , 1882, p. 123. 

7 Les Eathainemcnls— Mam. Tirt.,” p. 6. it is possible that the subsequently described S> valentim may belong to a 
lower stage. 

8 ‘ Joum. As. Soc. Bong.,’ vol IV., p. 668, pi. XLVII., fig. 20. 

TMd, vol. V., j). CCl , pb. XXXA^ and XLTV, 
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S. erittatus. No specific name was, however, assigned to either form, although both 
were considered specifically distinct from the living swine of India. A large 
number of the remains of ISiwalik swine wore .subsequently figured by Falconer and 
Cautley in the “Fauna Antiqua 8ivalensis’V a»d were refeiTed to three 8[)ecies, 
namely, ffigantctis, *S’. hysudricus, and B. ( llipfiohym) sivalensia. No descriptions of 
these species were, however, ever piiblished, and their identification accordingly rests 
solely on the figures. The remains figured in that work under the first name belong 
to at least two species ; and it appears that the first ])ubliNhed occum'nci' of the 
name is in that work. A skull of a large pig from tlu' Siwaliks was briefiy mentioned 
at a later date by the present writer under the first name, but is referred below to a 
new species. 

Type cranium. — The specimen which the writ('r thinlcs it best to take as the typ«*. 
of the present species is the very perfect cranium from the *Siwalik Hills represented 
(■^) in plate LXIX., figs. 1, la, lb, Ic, of the “F.A.S.,” atid now pi’oserved in the 
British Museum (No. 15,. ‘18.5 ). It is noticed in the description of the plate in the 
following words, vis. : — “ The zygomatic arches arc perfect. There are three molars 
on either side, and also the last premolar. The specimen is broken off in front of 
the last premolar. The extreme distance between the zygomata is much greater 
than in S. crislatus. Tlio sub-orbital foramina are large, and the bone is deeply 
channelled in front.” The most striking feature in the skull, which is considerably 
larger than that of B. crisiatus, is the excessive width of the zygomatic arches ; the 
anterior root of which bends out very suddenly from the maxilla. The vertical 
height above m. .'t , and at the occiput, is considerably greater than in B. crisiatus and 
B. scrofa ; and the facial profile is straightcr than in the forjner, and ascends more 
rapidly towards tin? occiput than in either. The temporal fossa; onci’oach much 
more extensively on the 2 )arietals, making the sujicrior surface of those bones at the 
pre-occipital contraction much narrowtu*. The orbits are relatively smaller ; and 
the palate extends much fariher behind m.J} than in ('ilher of the two living 8j)ecies. 
The fronto-parietal region is markedly convex, Ihc concavity in front of tlie 
orbit being dee]) and broad behind : and the comph'tc skull must evidently liavo been 
relatively shoi’t, and, therefore, very different from that of B. scrofa. The molars 
of this sj)ocimcn are much worn ; and their distiiu'tive characters will be noticed 
below. The gre.at zygomatic* width of thi.s specimen indicates that it probably 
belonged to a male ; ^hile the worn condition of the molars shows that it belonged 
to a very old individual, ll probably indicat(\s a fnll-sized example of the sja'cies. 

Second sj>ecimen. — In figs. 2, 2a of the same })laf(‘ of the “ F.A.S.” there is 
r('present('d (y) the anterior ])ortion of another Hiwulik cranium in the British Museum 
(No. 10,1(50), showing tho lu.st five cheek-teeth in a le.sM worn condition. "^I'liis 
s])ocimen agrees very closely in general contour with tlie last : the zygomatic arches 
ai'e, however, slightly loss 2 )romincnt, and the molar .series somewhat longer : the 
latter point causing the prolongation of the palate beliind ni. 3 to be somewhat less. 

1 natenLXJ.X.-I-XXl. 

1 ' 
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These slight variations are not, however, moi’o than those due to difFerences in tin* 
age or sex of the sjjocinicns. This specimen, although the tip of the nasals is 
wanting, shows that the facial portion was relatively shorter in comparison with the 
fronto-parietal jjortion than is the case with S. scrofa ; thereby indicating affinity 
with S. crisialus and its allies, and showing that the cranium is of quite a different 
type from that of Fi. barhutus. 

In the following table the dimensions of the two specimens’ described above are 
compared with those of a male skull of kS. aistatus in the writer’s possession ; vie . : — 






S. giganteus. 

B oristatus. 






, 





No. 

15,385. 

No. 16,166. 


Kxtrome /ygoniatic width 

. 

• 


8*5 


6 2 

Width at post-oibifcil ptocesses . 




5*1 


4*26 

,, infia-oibitttl foramina 





22 

2*2 

,, ,, narrowest pa it of parietals 




1*08 


1*6 

JJ tight of occiput 

. 



6*65 


5*1 

,, ,, foramen magnum 

. 



0*9 


0*77 

Width „ 

. 



1‘0 


0*8 

Long diametor of condyle 


. 


1*6 


1*2 

Interval between foramen magnum and palate . 


38 


3*25 

Height at infra-oibital foramen 




6*4 

50 

3*9 

Width of palate posteriorly 




1*7 

1*6 

1*3 

„ ,, ,, anteriorly 




1*6 

1*4 

1*35 

Greatest diameter of orbit 




1*35 


1*6 

Length of three true molare 




8*2 

3*7 

29 

„ yf four last cheek-teeth 




3*8 

4*25 

3*42 

II II five yy ff ft 





5*1 

3*95 

Width of intcrmolar space at m. 2 




1*4 


1*41 


The remarkable narrowness of the intemolar space in the fossil form is well 
exhibited by these dimensions. 

tapper dcnlilion. — Th(‘ right upper cheek-dentition of the second of the two 
skulls is represented of the natural size in plate XI., tig. 2 of the present volume.* 
It is in a well-worn condition, and, therefore, indicates a fnll}^ adult animal ; and 
agi’ees precisely w'ith the dentition of the type cranium. The talon of in.3 is 
comparatively short ; and is more like the eorresj)onding ])art of the tooth of >S'. 
larbatus and *S'. riffatus than that of >S'. ci'isfufm and S. srrofa. The crowns of the 
molars are relatively low, and the }»attern formed on their worn surfaces is 
com 2 )aratively simj)le : the lengtJj of m. 3 slightly (‘xcceds the nnit(‘d lengths of the 
two preceding teeth ; and the whole of the molars are relatively wider than in 
iS. cristaius, and other Asiatic jngs. The last jiremolar is relatively short 

antcro-posteriorly, but this may be an accidental character: both its imu'r tuid outer 
halves are relatively largely developed. Tin* jjemiltimate j)remolar (pi». 3) is 
relatively a much wider and stouter tooth than in existing pigs ; the width of its 
anterior portion being nearly the same as tliat of m. I, instead of very much less. 
This unusual width is caused by the great development of the outer moiety (a) of 

1 The dimensions of theee specimens are taken, with some corrections, from those given in the ** Paleeontological 
Memoirs.*’ 

2 Also niire&tnted of half tlic natural sirt in LXIX., fig 2b of the “ F.A.R.” 
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the tooth, which forms a stout elongated cone, instead of a flattened ridge as in 
existing Asiatic pigs. 

In plate LXXI., fig. 12 of the “ F.A.S.” tlioro is represented a fragment of a 
maxilla of a large Siwalik pig, now in the British Museinn, containing the three true 
molars in a rather earlier stage of wear than those of the last specimen. The 
characters of these teeth are precisely similar to those of the latter, although their 
size is slightly less : the length of ni being v('ry nearly equal to that of the two 
preceding teeth. There can bo no hesitation in referring this .specimen to tlie 
present species. A fragment of another maxilla, containing T’' u ‘t and ni.J^, 
represented in fig. 16 of the same plate, and likewise in the British Museum, may in 
all probability bo referred to the saino species : pm 4 is hero of average length, but 
has its inner moiety much more developed than in existing Asiatic ])igs. 

The following table exhibits the dimensions of tin* cheek-teeth of the two 
crania, and the first of the two maxilhe : the figures in the fii'st column refer to the 
type cranium, those in the second to the cranium of which the dentition is 
represented in plate XI., fig. 2, and those in the third to the detaclu'd maxilla. The 
fourth column gives the corresponding dimensions of the cheek-teeth of S. cristalus ; 
fair.; — 




S. giganteuA. 

8. oristatui. 

Length of three true molm 


8*2 

3*76 3*2 

2*9 

„ „ m. 1 and m. 2 



1*72 

1*46 



. . 0*7 

0*7 

0*62 

TT »> >> • • • 


0*9 

0*8 

0*66 

Length ,, m. 1 . 


0*62 

0*7 

0*62 

Width „ „ „ • 


0*82 • 

0*92 0*76 

0*6 

Length „ „ 2 . 


0*91 

1*16 1*0 

0*84 

Width t* It it • • 


1*08 

1*0 0*9 

• 0*7 

Lengtli ,, y, 8 . 


1*7 

1 9 1*6 

1 68 

Width ,t „ M • 


1*21 

1 22 10 

0*82 


T'hese dimensions clearly show the proportionately greater width of the molars 
of the fossil, when compared with those of the living form. As there is another 
palate specimen in the British Museum, in which the to('th are similar to tho.so of 
the ty])o cranium, it may be safely assumed that (he dimensions given reproseut the 
average size of the cheek-teeth of the specitjs. 

3Iandible . — As is always the case where there arc .several allied species of a 
genus to deal with, there i.s sonn? difficulty in assigning its prop(‘r mandible to the 
jncsent species. Sevejiid Siwalik mandible.s are figured in the “ F.A.S.” under the 
name of N. giganteus, but they will all be shown in the sequel to belong to other 
species. It may bo observed that the following ])oints occur in the ujqjer and lower 
dentition of exi.sting species of ])igs, which may be taken us guides in associating 
fossil specimens of the upper and lower dentition Kinfly, the pattern on the w'orn 
surface of the upper and lower teeth is the same in th(‘ .same species; secondly, the 
relative degree of development of the talon of the la.st molar is the same in the 
upper and lower jaws, although this part is actually larger in the lattm- ; thirdly, m. 'i 
is slightly longer and considerably wider than uTij ; and, fourthly, that where the 
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length of oxfu'ctls, or is equal to, the united lengths of the two preceding t(‘< th, 
the same holds good with regard to the proportionate length of m. :} and the uniied 
lengths of the two prec<'dlng teeth. Similarly where the length of n». H is less than 
that of the two preceding teeth, the same relation, although soinctinios in a less 
marked degree, prevails in regal'd to the length of the coiTOsponding lower teeth.' 

The mandible represented in plate XI., fig. 1 of the present volume \\’a8 
collected by Mr. Tlu'obald in the Siwaliks of the village of Asnot, in the Punjab; 


and from the structure) of the cheek-teeth and the section of the canine evidently 
belongs to a spc'cies of Sus of large size. The extremity of the symphysis has been 
broken away, but the section of the incisors and canine still remains : the latter 
indicates a tooth of hirge size, with the characteristic ridge on the external surface ; 
and from the large size of this tooth the sjiocimen may be safely referred to a male 
individual. The whole of the four premolars were originally present, but have been 
much damaged ; only a j>ortion of the crowns of the two last teeth of this series 
now remaining : pm. 1 is separated by a considerable interval from pm. 2. The true 
molars of the loft side are well preserved ; and ai'c in a medium condition of wear. 
In the following table the dimensions of this specimen are compared with those of a 
male mandible of H. cm/afus ; vu ’. : — 




Specimen. 

S. cristatus. 

Height of lainus ul in. 2 . . . . 


3-4 

2*0 

Veilioal hoigld of symphysiH at ( anino 


3*0 

2 1 

Width of iiitcimoliu Ai>tico at m. 2 


1-45 

1 :>5 

Length of thret nioltn s , . . . 


372 

3*1 

,, ,, last chcck-toelli 


6*6 

4(» 

,, ,, m. I and m. 2 


1 85 

1*45 

Interval hot ween pm. 1 and pni. 2 . . . 


0-9 

0 5 

Length of j mi, 1 


0-54 

0 29 

<> 

>» n ^ . * 


0 77 

0*51 

Widtli „ „ „ .... 


O-lil 

0 28 

Length ,, ,, .'I 


1 10 

0*67 

Width ,, ,, , . . . . 


070 

0*3 

Loiigth ,, ,, I 


0-09 

0*6 

Width 


0 9 

0*4 

J.eiigth ,, III 1 


0 72 

0*05 

Width 


07 

0 69 

langtli , ,, 2 . . ... 


1 1 

0*88 

Width „ „ 


0 0 

on 

Length ,, ,, 3 


1-9 

1 *66 

Width ,,,,,, 


1*09 

0 7 

Longer diamt tor of ranine 


1-22 

0*91 

I)(3 stMUl Ironi ihoso (limensioiis 

that 

111. 1 iiud 111. 2 

of the i 


relatively wider than in the recent jaw ; and that although the length of m. 5 in the 
former exceeds tlu' united lengths of the two preceding teeth, yet that such excess is 
relatively less than in the latter. '^Phe same januts distinguish the upjmr jaw of 
A*, ffi'i/aiitem ; and if the dimensions of the two scries of lower teeth given above be 
compared with those of the uj)])er molars of A', giganiem figured in plate XI., and 
those of S. cristatus given in the last column of the table on page 55, it will be 


1 Thest: coiuparisoiis, as is nutt d IjoIow, Rhutild ulwaj8 l»t» made bet^C'on tooth in uoarly the same ntage of detrition. 



SIW-^LIK AND NARBADA BUNODONT SUINA. 


23—57 


found that tho upper and lower tectli of the two fossil jaws bear tlie same proportion 
to one anotlior, us f)l)tains between the correbptnidiii'? teeth of the existing species. 
Tlie molar ieeth of the mandible under consideration agree, moreover, in ab-solato 
size with those of ;S'. ffii/anii’ua figured in plate XI., tlie length of m. 2 being almost 
exaetlj' the same size in both (I'K), I’l) ; while in the lower jaws the pattern formed 
on tlie worn surfaei's of tho molars is as simple, and the crowns of the molars are as 
low as in the upper jaw : tho length of m. also exei'cds to a small extent tho united 
lengths of the two preceding teeth ; and the talon of the former tooth is of relatively 
simjjle structure. The fossil low(*r jaw also agrees with the cranium of (S', giganteus 
in having the intermolar space absolutely less than in the smaller jaws of H. cristulus. 
All these points indicate very strongly tnat tho mandible under consideration belongs 
to the same species as tho crania described above ; and when to these is added tho 
peculiar structure of tho prcmolars of the former the probability that this association 
*is correct is rendered very strong indeed. An inspection of fig. 2 of plate XI. will 
show that the mandible under consideration exhibits some very remarkable features 
in the structure of its premolars, which are unkncjwn in any other species of the 
genus. Thus tho first and second of these teeth, judging from their broken bases, 
appear to have Ik'cu similar to those of other pigs : pm. however, in place of being 
a narrow cutting-tooth inserted only by two fangs, as is the case in existing pigs, 
has a stout triangular crown with tin* apex situated anteriorly, inserted by three 
distinct fangs, us is well seen in the left ranms. 'J'lu' fourth premolar (pm. -t) is also 
a much wider tooth than in existing pigs ; the width of its po.storior half considerably 
exc(>eding that of in. 1, in.stea<l of being narrower: it is probable that the two hind 
fangs of this tooth were more distinctly separated than in ('xisting pigs. Now since it 
has been shown that and pm. 4 of ,S'. glgnulrus arc wider and stouter than tho 

corn'sponding tei'th of numt existing pigs, it is pretty certain that the homologous lower 
teeth of that .species would likewise have been abnormally large. It is true that tho 
two upjier iiremolars of /S', gigan/exs represented in jilate XI. are proportionately 
rather too .short to corre.spond exacti} with the homologous teeth of the present 
specimen ; but it i.s probable that pm. t is abnormally .short in that cranium, and it 
is quite possible that the specimen may belong to a female individual, 'riie rami of 
tho present niandilde indicate an animal of great slrmigth of jaw; Avhidi is also a 
characliT in harmony Avith tlu' chai'acters of tin' typt' cranium : the inferior border of 
the .sA'mpliA.sis of the*niandible seems to have been much elongated. Should future 
discoA^eries e\u'ntually ]»r(»v'o that the jirovisional reference of the mandible under 
consideration to S. giganleus is incorrect, it AA'ill then folloAV that that specimen 
belongs to a new species. 

'Fhe structurt* of tlu’ tAA’o last [inmiolars of the present sjiecimen is pi’ccisely 
.similar to that of the corre.sponding teeth of Tciiwonoi/on' ; the only ditference being 
that their .size in relation to that of the true molars is proportionately much less. 


1 I'tde \oJ I , i»l X 



58—24 INDIAN TERTIARY AND PUST-TERTIAKY VERTEliRATA. 


Tlie siini)le structiiro of tlic Inic molars of tlio pi-osoiit specimen is also but oiu' step 
in advance on Tcintronodnii, ■where the (‘(dumn.s form complett'ly distinct cones. 

Sj}eri/ic dinlinchiexs inul forc^^oint? c,omparisons and moasun'ii units 

have sufliciently indicated the specitic dislincliu'-ss of tlie jn’i'sent form Irom N. srro/it, 
N. cristutus, and N. larhaliis] and it cannot be iilentitiod w’ith any other exist injy 
Asiatic species; from all of which, pattinu' aside mandibular (‘haracters, it is 
distinguished by its sujierior size, and the relatively larf>e development of pny-'t .-md 
pm. 4. Ill the African S. pore us the hinder jircnnolars are stouter than in aV. 5c/v>/rt 
and existing Asiatic jiigs, but pm. -‘t is narrower than in the crania under consideration ; 
and the last molar shorter in proportion to the preceding teeth. In the form of 
tho cranium the fossil hu.s been shown to be floorer to *9. cristatus and its allies tiiau 
to S. scrofa ; the species coming nearest to it in this respect being i8. viUatus,^ in 
which the shortness and height of the cranium are especially well marked, the 
palate extending a con.sidorable distance behind rm and that tooth having a rather 
shorter talon than in S. crislalus. In both the recent and fossil crania the form of 
the jire-orbital concavit}’^ is very similar, and tho anterior border of tho orbit extends 
as far forwards as tin* middle of m. •>. The recent cranium, besides its inferior size, 
is readily distinguished by its less prominent zygomatic arches, smaller occipital height, 
and smaller pm^.T and pni.4.‘‘* In 8. rerrucosus and 8, celehensls tiu' cranium is somewhat 
similar in shape to that of 8. vil/atus, but the length is generally jiroportionutoly 
greater to the height, and the talons of the last molars are of rather more comjilex 
structure.* Tin* characters of tho inferior jm'molars of the maudlble provi.sionall 3 ' 
referred to the present species are qUitt' distinct from those of anj' existing sjiccies. 

Of the fossil spoqies given on tho list on pages 51, 52, the only ones which can 
compare in size with tho jin !sont form are 8. c/uurof/it'riiiiu, 8. prooincihli'^, 8. anfi(/nits, 8. 
('rpinanUiius, and N. tnojov. Tin' two latter,' xvliicli Prof. (Iandr\' thinks are jirobabl}' 
merely varieth'S of tho .same species, an' n'adih' distingni.shed by the form of the 
cranium,'' which is of an elongated type somewhat like that of 8. with the orbit 

entirely behind m . and with a v<‘rv .dight jiaru'tal constriction, d'lie ujiju'r molars of 
the kSiwalik .species arc, as Prof, (laudry remarks,' relatively' wider: while in the 
European species tin- length of m- •> iscon.siderably le.ss than tin* unit('d lengths of tho two 
preceding to('th : pm. 4 of flie latter is also imn-h Jiariower than in the Siwalik species. 
The mandible jiroA'isionally referred to the latter is distinguished from tlu' mandibles 
of tho European forms by its much larger canim', thejm'.sonci'of pm. 1, and the peculiar 
form of pm. 3 and pin. 4 ; as well as by tlu! h'ngth of In. 3 excei'ding tho united 
lengths of the two preceding tooth, tho revenso condition prevailing in tin* Eurojiean 
mandibles, although le.s.s markedly in the .sjn'cimen figured under tho name of 

I Skull figured by Graj^ “Jlaud-List of Edoiitatt , Thu k-.ski«iu)d, and Ruminant Mammala in tho liiitwh Mumuu,” 
pi. XXIV., fig. 3 {Antoclunus utlatuh). 

In cV. tHitatu% thr length of ni 3 is usuall} loss than thtit oi »» i anti ‘-i. 3 JlolleHton, op. cit.^ pp. 267, 274. 

4 Vide Gaudry, “ Animaux Kohs. ot Ocol. dr rAttiquo,” p. 235, pis. XXXVIl.-lX.; and “ Aiiimaux Foss, du Mt. 
Leboron,” j). 42, pi. VUi. 

& Compare “ F.A.S.,** pi. LXIX., figs. 1, 16, with I’rof. Gaudiy*s figures. 

6 Uolloston, op, cif.^ pi. XLllF., fig. 7. 7 Animaux Foss, et Gt*ol. do TAttique,” p. 242. 
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erymanUnm than in that named aS'. major. In aS'. antiquusj which is apparently only 
known by the mandible, the Itai^th of is loss than the united lenj^ths of the two 
precedin'^ tooth, and it is, therefore, to be ju'csiunod that the same relation held good 
in the u])pcr jaw : the lower molars are of tlui olongat(id form of those of S. 
eri/nuai thins. The hinder lower proniolars of H. (uillquitHora qiiito different from tlioso 

of the mandible figured in j)late XI.; and it is probable, us will bo shown under the 
head of the next spocit's, that the (iunino was relatively smaller. H. provincialise is 
of .smaller size, and is readily dLstingui.shed by the exti-tano smallne8.s of the talon of 
in the lower jaw the united length of mTl ajul m. 2 exceeds that of mTu, and 
the last promolars arc not of tlu! peculiar form of those figured in jdate XI. The 
molars of N. chwrotheriume are frequently t)f much smaller size, and the columns are 
of more simple structure. 

It thus appears, irrespective of the question whether the mandible bo rightly 
associated with the crania, that the present large Siwalik pig cannot bo identified 
with any other named form, and is, therefore, entitled to specific distinction. 1'he 
remarkable resemblance existing between its cranium and that of the Javan 8. 
viliaius, coupled with the fact that the talon of the last molar of the latter is rather 
less complex than in 8. cristafns, and that, according to Prof. Rlitimoyer, its molars 
are relatively wider, and its hinder premolar.s decidedly stouter than in 8. scrofa^ 
renders it not inqnobable that the Javan .species may be the lineal descendant of the 
larger Siwalik s^jocies. I’lio <*xi.sting species has lost the wide characteristic of 
the latter ; us well a.s, if the f().s.sil mandible bo rightly determined, the largo and 
wdilo last lower premolar.s. Force is added to this suggc'stion from the circumstance 
that (jthor Siwalik mammals find their existing rejirescntatiYes in the Malayan 
region : thus Ifnnibos is reprcsentiid by tho living unoa of Celebes, Palwopithecus by 
the orang.s of Borneo, and Rhinoceros sivalensis by the .small one-honied rhinoceros of 
Java and the eastern siihi of the Indian region. 

ddie cheek-dentition of the mandible figured in jdate XI. indicates very ch'arly 
that the .s[»ccics of Sn.s to which it ludonged was intiiiiatoly related to Tcfraconodon ] 
and that the two had a common origin at a conqiarativcly recent geological epoch. 

Distribniion . — If tho specimens dc.scribed above bo rightly as.sociated, tho range 
of the present species extended from the typical Hiwalik Hills to the Punjab.* 

Species *2 : Ses titan, n. sj)., nobis. 

y//.s7ry;y/.-— "I’he nafTie of this sju'cies is mentioned here for the fir.st time ; the 
specimens on which it is founded having been hitherto referred to the last species.'’ 

1 K.iiip, “ Ikili pt JV pis , V 

2 (utivuis, “ Zoul cl Fi tut; 2iid 0(1 , pi 1-6, pi 8 

d 3llam\ill(\ “ 04l('o}^iaphie,” (itmiis pi, IX. 

* It ha« Itotn clijewhoro ataUd (hat the bjxjdc** oociirH m tho Xaihadaw the niandihle on which that etatemeut reats 
helongfl, liowevcr, to itiioth«'i hjicck «. 

On p(go 81 of tho Xlh voliimo of the ‘ Ki coidH ’ a p(»rtion of the h ft mixjllaof A larg(3 hunoddut artiodact ylo was 
(losciihcd hy the pifSL'iit wntei tmd(*i tho name of Uiftpnpuiamodun mahukr it tonhiinstwo teeth which wtro Msumed to ho 
in *2 jYnd tn ’J Siihsitjuiiit ( \ainmatuni han shown that the bpecimeii luiJIy hilouf*H to tho present hpetuM of ni 3 being 
absent by an ahnormaUty : the tt'eth at first ifgarded as m 2 and n» *1 are really tend ^2. Ihe Ppeciniiii is now in Iho 
Indian Museum (No, II. 7). 
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Mandible . — As it is to great extent on the characters of the mandible tliat the 
present species is distinguished from tlic last, it will Ikj well to commence with the 
description of that part. It is unfortunate that there is such on olomont of 
uncertainty as to whether the mandible figured in plate XI. really belongs to S. 
giganteus^ since there is no doubt of the distinctrie.ss of the mandible of the pi’esent 
form from that specimen. Putting, however, that specimen on one side, there are 
characters in the mandible, and other remains of the present form, which appear to 
leave but little doubt of its specific distinctness from 8. gigauUus, assuming that 
species to be founded on characters of the cranium alone. 

In figm'c I of jdato VII. thoi’c is represented the cheek-dentition of a portion of 
the right ramus of the mandible of a large-Sixed j)ig collected by Mr. Theobald in the 
Siwaliks <jf the Potwar district of the Punjab. Tlie four last teeth are still remaining, 
and are in beautiful preservation. In advance of jimf-i there remain the fangs of pm. 3 ; 
the last molar is unworn, the two preceding teeth being in an intermediate condition of 
wear. It Avill, ])erliaps, bo sinii>lo&t to commence' l)y contrasting this mandible with 
the one figured in ])lale XI. In the fir.st ])hic(’, the molar teeth of the two have a 
somewhat similar gem'i'al structure, the ])atlern fornit'd on their worn surfaces being 
a .simp'e one ; but the ])roportionatc size of the thrt'e teeth is very different in the 
two. Thus in the ])resent jaw the iiuited length of the three molans (‘xeeeds that of 
the cori(‘«ij)on(ling te( th of the other jaw ; the length (»f m. ;j is, however, iieaily the 
same in the tAVo, thou';h the width of that tooth is greater in the jaesent specimen : 
the smaller ])roportionate length of luT.t in the latter is caused by its smaller talon, 
iho portion behind a l)oing .shorU*!’ than that between a and e, while the reverse 
is the case in the otlu'r specimen. The fix’st and second molars (m. i and m 2) of 
the pn'sent jaw are much longer than in the other jaw; their united length being 
greater, instead of less, than that of m. 3 : tin' former teidh are also 
pro}mrtionately narr(»wer in the present s])ecin)en, as is Avell .seen in m l which 
is an elongated tooth, Avith its h*ngth considei’ably e\cceding the A\ddth of m. 2, 
as in existing pigs; Avhereas in tin* otlu'r jaAV the length of this tooth is less than 
the width of m. 2. Precisely similar relations obtain betAveen the length of m. 2 
and the AA'idth of the last molar.* As far as can be judgc'd from the slightly 
different stages of Avear of the tAVo specimens, it aj)i)earB that the columns of m.1i 
arc rclatiA’^cly higher in the ])resent specimen (a vine ‘uf the inner surface of this looth is 
given in }dute VII., fg. 10), doming to the ju’emolars, it will be seen that juu. 4 is a 
relatively smaller tooth than in the jaw figured in ])lutc XI., and has not the great 
lateral e.\j)unsion at its posterior extremity so charact(‘ristic of the latter : this 
tooth in the jaw under (sonsidoration exhibits, hoAvever, a large column (a) on the 
inner side, which is not pre.sent in existing pigs. The broken base of pm. 3 .shows 

1 It maybe obsoivcd that in ninny spocios of espounll) those with taller and more complex inolarH, the fii stand 
second molars when very uiuoh worn become abiiorinall> short, owing to tho pressure of the adjacent tooth. As, however, the 
lower teeth re]>re8entod in pi XT , and tho ujiper lotth of A ynfduteun repiesentod in fig 12 of pi J^XXl. of the “ F.A S 
(whuh have tho aaine proportions as those in pi X I of this volume) aro in the same stago of wear, which is only a degree 
beyond that of the lower teeth represented in pi. XI , no vitiation of the comparisons can occur from this source. The 
molars of all these specimens ictain their original length 
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that this tootli was inserted only by two fangs, and was, therefore, quite unlike the 
corresponding tooth of the mandible figured in j)Iat(' XI. The vertical height of the 
present specimen, as well a.s its width, is con.sidoi’abh' loss than that of the latter. 
ITiesexof the s270ciiuon under consideration cannot bo certainly doterinincd, but from 
the characters of a specimen described below it not improlmbly belongs to a female. 

In figure 1 of lilato Vlll. there is represented a fragment of tlio right ramus of 
a similar mandible, collected by Mr. Theobald in the Punjab, containing aTl, 
and in a somewhat loss worn condition than in tlic last specimen. The section 
of the root (»f the canine in this specimen indicates that it belonged to a male 
individual, like the jaw figured in plate XL: the true molars are j)reci80ly the same 
as in the specimen represented in plattf VII., fig. 4, but pm. 4 is rather wider: the 
roots of pm. 3 are not exhibited. 

^J’bere is a third Kj)eoimcn in the Indian Museum (No. B. precisely similar 
to the one reju’esented in plat(' Vll.; and a fourth in the Museum of the Royal 
College of Surgeons (No. 18()r>); both of which ,s])e(‘imeus wore collected from the 
Siwaliks of the Punjab by Mr. '^riieobuld. 

From tlu' foregoing comparisons (as well as from the dinumsions given below) 
there seems no doubt of th(> specilic dl,stincti()u of the specimens under consideration 
from the inaudible figured in plate XL, irrespective of the question to what species 
that specimen belongs. 

With regard to the crania of A'. /////u/iAvf.s, it is tolerably clear from tin* 
considerations advanced under the head of tliat species that tbe lower niohu’s were' 
probably of tin* projiortions of tlio.se of the mandible repre.sented in plat(‘ XL, and, 
thci’ofore, that tin* mandibles under consideration do not belong to that sjiecies. 
The first and .second molars of the.se mandibles ar<‘ of the elongated typo of those 
of A'. rrf/jiiitii/hiii.s and A', iiui/oi- • and it may, tlu'refori', be inferred that the c(jrr('sponding 
upper molars were likewis<‘ of the t\ pe <d' those of the two last-named s]tecie.s, 
Avhi<*h hav(* already bt'cn shown to ])o narroAviT than those of A'. ///V/mi/ca.s.' Since 
iii72 of the j)re,sent mandibles is about half as long again us m 2 of A'. r/iifdii/cH^, the 
former spocinu'us indicate an animal of consideiabl\ larger .size than the hitter. 

From these considerations it may be takim th.it the jiresimt form of mandible 
mo.st probably indicates a .second sjiecies of huge Siw.ilik A'«s, with molars of a simple 
htnicture. 41ie talon of the hN tooth of the spei imen K'presenti'd in jilate VIL, 
fig. 4, con.sists of a single median column (e), b('hind which thme is a .seniiciiciilar 
portion conqnising a large' outer (/«), and a smaller and lower inner column (e). In the 
taloii of tbe I'orresponding tooth of A', cri'shdus and A', itcntfn there is another column 
behind b and c ; and even in tin* shnpler tooth of A. uiiddiiiunensiY the talon is of a 
more compb'X structure. 

The figures in the tir.st column of the following table give the dimensions of 
the mandible represented in plate Vll., fig. 1; thosi' in the second of the one in 

1 Compai© Plot {op cif with pUtc XI , 2, .lud \Mth rI liXXl , fij; 12, of tJio I AS” 

2 VtU€ UoHestoii; op, , pi XLllJ., fig 8. 
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plate Vm., fig. 1 ; mid tlioHC in the tJiird the eoiTcsponding dimensions of N, cristahis : — 

Present species. S eristatus. 


11 fight of i.'iiiuis at m 2 



3 0 

31 

20 

Thu kiifHs of ditto 



20 

2-2 

1-2 

Lengtli of tlnee true iiiolarR 



4-46 


31 

” »> j .... 



1-0 

10 

06 

Widtli ,,,,,, 



070 

0-84 

0*4 

Ijt'ijglh ,, m. 1 . . . 



0*97 

11 

0 05 

Width ,,,,,, 



0 74 

0'8 

0 69 

lifngth ,, ,, 2 



1 42 

1*49 

0*88 

Width 



1-0 

1-06 

0*6 

l.engUi ,, ,, 3 



216 


1*65 

Width 



1-2 


0 7 


It seonis from a lirokou fragment of a mandible of a male from the Punjab in 
the Indian Museum (No. B. 8), with the crowns of the teeth hammered off, that pm. 3, 
tlicnigh a small and narrow tooth when compared with that of the mandible figured 
in plate XL, ajiparently had the hinder root divided into two. This seems to 
indicate tliat the jaw reprc'.sented in jilate VIL, fig. 4, is jirobably that of a female. 
'J’he vertical diameter of the canine in the male jaw is L2‘J inches. 

Cranium. - In jilate IX. there is figured (^) the skull of a gigantic pig obtained by 
Mr. 'Pbeobald from the Siwaliks of the village of Niki, in the Ihinjab, wliieh has been 
})reviously alluded to by the jiresent writer under the name of 8. gigauteus.^ This 
specimen is in such frail condition that its transport to England was deemed 
inadvisabh', and the writei’ has conseqiu'iitly been unable to comjjare it with the 
crania of S. gtgnnlcuH, and cannot give such full measurements as he would desire. 
The mandibh' i^ in sHu ; and the chief damage that the specimen has sustained 
consists in tlu' los^ of tlu* angle of *the mandible, the occipital condyles, a poi’tion of 
the exoccijutals, and the tij) of the nasals. The whole of the teeth are in beautiful 
preservation ; but from the aj)position of the upper and lower series they cannot 
be fully examhu'd. 

mandible and lower molars agree exactly in gonei’al characters with the 
specimen represented in plate Vil., fig. 4 ; and the skull may, therefore, be safely 
referred to the same species. The jiresent sjietamen shows that jun. 1 was present, 
and was sejiarated by a considerable interval from jim. 2, as in existing pigs. The 
mandibular .symj)h}'sis is relatively short, with a rajiidly ascending inferior boi’dor. 
The canines arc of fairly large size, and indicatti that the specimen probably belonged 
to a male. I’he ujiper molars have the same length as the lower ; and the length of 
ni 1 and m. ‘2 ajiparently exceeds that of m. 3 : pm. 1 is present'. 

Although the naso-frontal suture is not visible, yet it can be easily seen that the 
nasals Avhen comjilele must have been shorter than the fronto-jiarietal portion of the 
cranium ; tims showing that the species was in this respect allied to 8. gigunleus and 
the 8. eristatus group, and quite different fi’om 8. scrofa and 8. barbatus. The 
protuberance above the upper canine is of about the same pi’ojiortionate size as in 
8. eristatus. Comparing the figure with that of the cranium of 8. giganteus^ it 

1 ‘ UecordH,* vol X , pp 81-2 

2 F. A.S./* plate liXIX., fig. 10. Tho two figures are not drawn in the name position. 
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appears that the proportionate height at the orbit is sonuwhat less ; tlie orbit smaller, 
and placed less below the frontal profile ; and the interval between the zygoma and 
the molar alveoli much smaller. The anterior boi-dor of the orbit extends still 
farther over m. ^ in the px’esent speeimeii than in *V. (jujanleus. Although the occipital 
regions of both specimfu>s are iiions or hvss damaged, and comparison is, therefore, 
difficult, it seems that the cond^’lar region was decidedly move prominent in llie jn’cscnt 
specimen. It is also not improbable that the ])re-orbital concavity of the latter was 
smaller and shallower, although this cannot be certainly determined. Tlie general 
form of the two crania is, however, very .similar. Tin* jxalate of th(> present 
specimen is unfortunately invisible. The dimensions of the Niki skull are as follows, 


viz .'. — 

liftngt)) from feU])! a -occipital to inci*5orH . 23 0 

Intervalbet wotm ditto and angle of mandible . . . H 0 

Width above 01 bitH 6**1 

1 length of sc*rit'« of uj»])cr chot'k-tct til 7 3 

,, ,, oxpoftod poition of lower canine . . ... 2 6 

,, ,, ,, ,, ,, incisors . 14 

Long diameter of uppoi canine 

Depth of iimndiblo at m. 3 . . ... 3 3 

Width of iiiandibular syinphthis .... ... 20 

Length of three tnio lower molais . . . . . . 4*1 ('') 

1, ,t IQ 1 ••••••• • .... 1.08 

Intcjrval between pm i and pm 2 • . • . ... I 1 


T)<’l(icfit'(/ imlara.— In plate VII., fig. G, tlu're is represented the mnvorn crown of 
a third right np})or true molar of a large j)ig,^ collected hy Mr. Theobald in the 
Siwaliks of A.snot, Punjab, which from its largi' size and comjxiirativcly simplo 
structure may jn’obahly he referred to the .same sjx'cies as thb .specimens (leserila'd 
above. The length of this tooth is and its greate.st width P7 inelies; and, 

judging from tho length of ui.!!, it indicates an individual somewhat larger than tlx' 
one to wliieh the mandible rejxresented in plate VI 1., fig. 4, belongcnl. TIk' four 
main colmnn.s of the crown are b(dd and distinct, ami sej)arated b)' v('r}' wid(' open 
valleys : the aeee.s.sory columns (<i, y, h) are also large, and are re.strict('d to the 
nu'dian line. Tho talon is very short, it.s whole haiglh being less than tin* interval 
In'twcon a and // : it eou.sists of a central acces-sory lobe* (</), and of a short semi- 
circular portion [b) immediately behind the latter. A very distinct eingulnm, r;iis('d 
into a number of eu^is, surrounds tin* anterior and inner sides of the crown, and 
coalesces ])ostenorly with the talon. '^Phe e.vtiH'im' shortness of the talon of this 
tooth is in harmony with the eorresjxonding part <d' m.;}, and indieat(‘s that tla- 
united length of ni. I and m. exeeed(*d the length of the present tooth. 

Compared with lu-G of N. ylifuntena' this sjH'eiim'ii is distinguished hy its \astlv 
superior size*; its shorter and wider talon, tlie portion ^i, o b('ing more (levelo]H'(l 
laterally; the wider and more open valleys, with the restriction of tin; aect'ssory 
columns to the median lino; and la.stly by the pre.sence of the conspicuous cingulum, 

1 riatc XI , lip. 2, atid ‘-K.A-R pi 1.XX1., fig. 12. 




of which there is no Iraoe in the littlc-woni tooth of /S’, giffmteas figurod in the 
“F.A.S.” 

Jii plate VJl., tig. -‘h ihore is represented a slightly worn and partially broken 
lust right lower true molar, collected by Mr. Theobald in the Potwar district, wliich 
agrees so closely n ith liiTS of the speeiuien vcpivscuted in tig. 4 of the same plate, 
that tlu'ro seems every reason for refiTring it to the same species. This tooth has a 
length of 2'()o, and a maxiumni width of P.'/ inches ; and it a])parcntly indicute.s on 
animal still larger than that to which the sj/eciinen last described bolong('d : its size 
is indei'd scared}’ infc'r. /r to that of tin* corres 2 )ojiding tooth of llippopoiamus 
anijihibluH. This tooih differs from m. ;t of the mandible represented in fig. 4 of the 
saim* ]>]ate nu'i’elx' by the outer j/ortion (//) of tin' talon e.\tending som(‘what behind 
the inner ]) 0 ]'fion (c) ; tha.s causing the xv’hole talon to be .somewhat longer. 

Limb-lxmes. — In figun's 1 and 'I of jdati* XJ I. of tliis volume there ai’e figured 
the distal half (»f th(> left radius (lig. 1), and the third and fourth left metacariiabs 
(fig. 2) whicli \v('ie ol)tained, in comj/any xvitli .some broken bones, by Mr. Theobald 
from tlu> Siwaliks (d tlie village of Niki in as.sociation with the cranium figured in 
plate I-\. From the eiremn.stance that the fracture of the radius ks (juite recent, and 
that the articular surfaces of th<' metacar])als and radius are jjcrfectly uninjiu’ed, 
Avith their T'idg(‘s .shar|) and di.stinct, tlu'rc is no dind/t that the whole skeletcm was 
originally in juxta-position, and was brok('n uj) in the j/rocess of extra<‘tion. In the 
following ta])le the dimensions of the figur(‘d bones are eo)nj)ared with those of the 
eorri'sjwnding bom's (d a skeleton of a male of /S', nrro/u in the Museum of tin* 


lio}al College of Surgi'ons (No. 17(>.d); vi~.. 





Kocent. 

Ldi^lhdl tbiiM jiK la( aipa-l . . . . 

4'5 

3'46 

"I'l.uissx ISO tliaiiK Ui of ditto 

119 

0*86 

,, ,, ,, diMaltndol 

2-5 

1 b 


I’lie fossil bones agree so closely in g<'neral fonn with those of tluj exi.sting 
species, that tlu'y do not affc/rd any characters of ,sj)ecific v’ulue. ’Fho skeleton of 
tS. .scroj'd has a height of .‘{1 inches at the shoulder; and taking the length of the 
third iiK'tacarjial as a modulus, tin* calculated height of the skt'leton of the fossil 
xvould bi* to inches, or ten ‘ hands’; — the lieigbt of a good-si/.('d i)ony. The molars 
of the skull (d‘ the Niki ])ig (pi IX.) are, however, by no nu'ans the largest which 
mu}’ ])robably be I'eferri'd to that species, being arl/out the size of those of the 
mandible rej/resented in plate VII., fig. 4, in winch tin' length«.if m. ] is 2’10 inches. 
’I’lu' larger corre.sj/onding t<a>th rei>re.s«‘nted in tig. of the .same plate has a length 
of inches, and the calculated height of the .skeleton of the individual to which 
that .sjjecimen belonged would be U})wards of 49 inches, or 12y ‘hands’; — the height 
of a small boi’se. 

Hpecijic dib(inctuc&s and ajjinitifs. — As the re.sult of the foregoing comparisons it 
apjjears that then* is a very .strong probability that the siiocimons described above 
arc' specifically distinct from /S'. giyanleiiH — a probability which will be almost a 
ceilainty if the mandible figm’cd in plate XI. be correctly rofeiTed to that »j)ccies. 
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The species to which the present sj>ocimous beloufj is certainly distinct from all existing 
forms of the genus ; and tlic only fossil species mentioned in tlio list on pages 51 with 
wliicli it can compare in size, and the structure of the molars, are S. antiqum^ S. 
evi/manthhis^ S» major , S.provinrialis^ and chivrolhprium. The first is apparently mainly 
known by two specimens of the mandible figured liy Kaiip.^ Fn one of Ihoscr' the canine 
is relatively small, and the speciinon is coiiseqiu'ntly vt'fiaTod by Kau]) to a fmmlo : in 
the otlier,*'' which is regarded by Ivaup as a male, the middle incisors arc pr(‘sent : 
then there is an empty alvnoliis on each side, behind wliicdi tliere is a shnder 
upwardly-dir(u:ted tootli which Kauj) regards as T;;, the canines of both sidt\s being, 
on Kaup’s viinv, absent tlirongh malformation. In the present Avritm-’s opinion it is 
far more probable that tlu'se np-curving* teeth are regally the (janines (the H(‘eond and 
tliird incisors having ludonged to tlie empty alveoli), and that tin' jaw really belonged 
to a bnnale ; the sj)e(‘inuMi referred by lvinj» to a female Ixdonging to a nuih*. If 
this view be correct, (ni/i(/ui(.^ will be distinguishi‘d from the })res('nt spi'cies by its 
very small canines. It is also distinguished by tin' more horizontal dinTtion of tin' 
lower incisors; while its ])m. 4 is not wider lluin m.T, and tlie inner column [a) of th(‘ 
former, although ]n-os(‘nt, is not so sh’ongly dcv(dop(‘d. The two sp('cies agrci^ in 
the proportionate siz(* of tli(» true molars, and in having the unitiHl huigtli of niTl 
and mT^ gn^ater than that of m,4. In S, rrj/maufhlu^ and >V. muJoi\ vvhi(*h,as alr(‘ady 
said, are regarded by Prof, thiudry as being ])robahly races of Iluj same sj)ecies, tli(' 
foiin of the cranium is very ditferi'ut from that of lli(' s])(H*im(Mi n^jm'sented in ])lat(' 
IX.: tli(' Em'o])(*an sp('(*i(\s ar(‘ also distinguislu‘d lo tli(*ir small caiiin(\s, h}" the small 
size, or ahs(mc(', of the protulK‘ranc(' ovm* th(‘ .uj)])('r caniiu', and by tli(‘ geiuTal 
ahscuice of j)m. 1 in Ixdli juAA^s, Tlu' eluHdv-tiM'tli of iIk' Kiirojunui s]K‘ci(‘S pj’('S(ait a 
striking rcs('mhlance to those of tlu* ju’c'senl spi'eic^s ; tin* 1 o\v(t molars haviiig llu' same 
simple structure*, and the length of inTl and m.^ exce‘t*(li])g that of m. 0 (this (*haract(*r 
being most marked in S, major): jun, 4 is, howi'ver, r(‘latively narrower, and lias l>ut 
an indistinct trace* of the* ae'cesseny inneu* eMiluinn {a ) ; j>ru. is a very narroAV tootli, 
and sheiAVs no inelications of liaving liad tliree reM)ts, Ashieli ajijiears to liave ht*en tlie* 
case* in at least senne male' inelividuals eif tlx* ]m*se*nt spe*e*i(‘s. '^riie* last uppe*r molai* 
lias ne) tracei of the* eemspieuous cingulum of the* tooth re*j)rese‘nte*el in plate* VI I., 
fig. G ; and in tlic Euro})e*an medars the* valle*ys se‘e‘m slightly less eijie'ii, anel the 
accesseny eadumiis less strietJy e'onfineul tei the* iu(*elian line. Moth the* figure*d 
spevimons eif (lie eleu4ition of tlie* hhirop(‘an s[H*e*i(*s are smaller tlian that re'pre*sente*d 
in plate VII., tig. 4 ; and no indiAuduals an* known to lunx* atlaineel anytliiiig like* 
the size eif tliose to whiedi tlie tejcth re'jiresemteel in figs. 3 anel (i eif tlie* same* plate* 
belonged. The medars eif N. provinrialis' pre‘senl a e*er(ain ]‘(‘se*mblane‘e to tluhse* 
of the present form, but are* e>f cemside*ra]>ly smaller size*: the* talon ed* ai. 3 is. 
however, much narrower, and that tooth has ne>l tlie* e*inguliim on the inne*r .>iele 
which is so conspicuously develop(*d in the tootli figured in plate VII., fig. 0 : the* last 

1 “Beitrage/’ pt. fV., j)l8 IV V. 2 ihul^ ])1. lA^,, 1, Ir 3 Jhtd^ pi. FV., fig 2, pi V 

1 Uoivain, “ Zool. rt Pul Fi.uk, ])l 111 , hgs l-O, pi Wfl , lig. H. 

I 
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lower jireiuolar is a]> 2 ifireiitly ])roj)ortionately narrower. The molars of N. 
cJuvrolherium' ))esi<l('s iJieir inferior size, are readily distin^islied by the extremely 
•siiTijde striictui’e of tli(' eoliimns on their erown.s. 

Erom the foref^oinfj^ evidence it a})])ears that there is every probability of the 
present sj>enes ])cin^ distinei from every described form ; and it is therefore allow- 
able to ahsi^ii to it at least a provi.sionally distinct name : from the very lar^e size 
of the .sjx'cies th(‘ Jiame aS\ f/'h/i may be up{)ro])riatt“ly a])plied. This species in the 
structure of its true molars was evidently allied to the abov'c-namod fossil species 
from Epj)elsh('im, Ihkermi, and Mont Lebch’ou ; but was much more sj)ecialized in 
the develojmient of its canines than the species from the two latter localities, and 
apparently also, although to a less extent, tl»an the Ej)pel.shelm species. Thi.? large 
development of tlu' canines is a well-marked instance of the specialization, and 
consequently late g<*oIogical age, of the SiAvalik fauna. In the structure of its 
lower premolars *S'. ///«/< is intermediate between the mandil)le referi’cd to S. giganteua 
and th(' fo.s.sil Kurojx'an pigs ; pm. 4 lu'ing a Avider tooth than in the latter, and pm. 3 
in some instances retaining evidenc(“s of the relationship of its oAvner to a Tetraconodon- 
like form by the retention of three distinct roots. Although it is jwobable that titan 
and the large' European fossil jngs an* nearly connected, it is at ])resont impossible 
to indicate the home of the ('oinmon aiu'c.stral stock. 

Distribution. — All tlu' specimens described above were obtained from the Siwaliks 
of the Punjab. 

Species 3 : Sits kalconeki, n. sp., nobis. 

Syn. Sus yiganteus, F. and C., in parte. 

Sus sivalensis, Blain. {)ion Falc. and Caut.) 

Sus, sp. nov., Baker and Durand. 

Jlisforg . — The name of the pressent species is mentioned here for the first time ; 
the specimens on Avhich it is founded having been previously either referred by 
Falconer and Cautley to -S', giganteus, by De Blainville to S. sivalensis, or not 82>ecific- 
ally named. 

Cranium of nude . — In figures 3, 3a, 3b of jdatc LXIX. of the “ F.A.S.” there 
are given three small-sized views of the cranium of a Siwalik jng in the collection 
of the British Museum (No. lt),38G), under the name ©f 8. giganteus. The 8})ecimen 
has lost tin* extremity of the muzzle, but is otherwise nearljT complete anteriorly : 
jTOsteriorly it is broken off in th(* middle of the temporal fossa, and has lost a portion 
of the fronto-parietal region : the teeth are all well Avom, and indicate an aged 
animal. 

In describing this specimen it will be simplest to indicate in what respects it 
differs from the crania of Sus giganteus and S', titan, which have been shoAAm to be of 
the same general type, and may therefore be considered together. In the fir.st place, 
the size of the cheek-teeth indicates an animal nearly or (juite as large as the British 

1 Blaiinjlle, “ Osttogiftphii,” (lenuH 
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Museum type skull of the first of those species; but the proportions of the two 
skulls arc very different. "I’hus whih? in *S'. the vertical heif?ht of the 

cranium at the infra-orbital foramen is fi-l, and at pm. 4 4 ’3 inches, in the present 
specimen these dimensions are only 4-3 and 2-!) inches: the width ncros.s fhe^ pnrietnls 
between the temporal fossa* in the present specimen is, moreover, nearly twice that 
of S. ffiganlf'm. The protub<!rance above the canine in the present specimen is also 
extremely larf^e and elonf^ated, whereas it is' comparatively small and short in tlic 
cranium of .S'. ///«« (pi. IX.), which is probably that of a mah* : the larf^e size, of 
this protubermice and of tin* alveolus of the canim's iudicatc's that tin* pn'sent 
specimen likewise belongs to the male sex. 'I’lie pre.st*iit s|)(*cimen also differs from 
the cranium of S. (fiynnffUH by tin* narrowr and less promiin'iit zxj^omatic urclu's, as 
well as by the more anterior direction of tin* axis of (he orbit. 

The present cranium is itidecd of a lon;j:or and lower form than that of S. 
crislatus, and com(*s noai’cst in this respect to tin* cranium of tin* ('xistin^* S. 
barbaius' of Borin*o; in which the facial j)ortion is v('ry louf? and low, with a 
marked idse above tin* orbit towards the occij)ut. The fossil and rec(*iit crania 
also af?roo in posse.s.siiifr a lonj^ protuberanct* ahoxe the canine, ext(*ndiu<; 
backwards as far as m.j^, in.st(*ad of .stop])in^ at pm. ‘i as in other livin<j' pij>s, 
S. Ulan, and ])robably .S'. gi(i<nilms ; and in havin'** (In* extremity of (In* muzzle 
much elongated and detl(*ct(*d considerably below (he ])lane of tin* grinding surfaci* 
of the cheek-teeth ; this character b<*ing, howev(*r, moM mnrk(*d in the fo.ssi]. Tin* 
two crania also resemble one another in the* form of (In* pre-orbital com*avi(y, and 
in having the anterior border of the orbit jdaced considerably b(*hind aUhough 

this character also is mo.st strongly developed in the fossil. In all tln*^e r(*.spc(*(H 
the latter differs very widely from S. yigauleua-, in which the infra-orbital .sulci are 
shallower and le.ss curved; their form being unknown in S. Ulan. Otlnu* comjuiri.sons 
will be made in the description of the next sp(*cimcn ; but it may lx* mentioned 
here that the skull of >S'. Intrbaliis is readily distinguisht'd from the ])r»*.st>nt hpi*cinu'n 
by the much groatei production of the j)alate behind m. a. Jn fbe following (able 
the teeth of the ])re,scut s})ecimeu are compared with those of .S', cristalus, vu . ; — 



.Six't'iineii. 

fS. tnhtaius. 

liUiigth of throe true molara 

.i-rir, 

2-9 

,, npm-d 

0,01 

0-52 

Width „ „ „ . 

O-Go 

0 55 

Length ,, m. 1 ^ 

O-GS 

0*02 

.. M 2 

0 04 

0*84 

Width • • 

0 0 

0 7 

Length ,, ,, 3 

1 94 

1*51 

Width „ 

1 li 

0 82 

Lojig diameter of canine .... 

1 1 

10 


In the present specimen the length of tn. ■> con.sidei’ably exceeds the united 
length of the two jweceding teeth : but this appears to be in great ])art due to tlu^ 
much worn condition of the latter, as it is not the case with little worn specimens 

1 Tho Hkiill of this spocirs ih figured hv liulle^ton, ‘ 'IVann. Linn. Soc.,* Zool., flor. 2, vol. I., pi. XLIIl., fig. 7. 
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(loscribcd below. Tlie structure of the molars of the present specimen is much 
more complex than in S. gigmtem or N. titan \ but these characters are b('tter 
exhibited by lc.ss worn specimens described in the sequel. The last upper moliir of 
<S'. harbatus is much .simpler than that of S. cristatns, and is, therefore, quite unlike 
the correspondiuf? toolh of the fossil. 

Cranium of female. — In plate X. of the pro.sent volume there is represented (^) 
the skull of a fennale ]>i{f from the Siwaliks, which from its general agreement with 
the last specimen may be referred to the same species : the right upper cheek-dentition 
of this crajiium i.s represented of the full size in jdute VII., fig. 7. This specimen is 
preservj'd in tlio Hcience and Art Museum, Dublin (No. 0. 27), and is one of those 
figured and described by Baker and Dimufd.* It is nearly complete and has suffered 
but slightly from crush : all the teeth, with tbe excejdion of the canines and outer 
incisors, an' in ])osition ; all tlu' triu' molars are very much worn ; and the alveoli 
of the canines and outer incisors are filled with matrix. In gcneml form this skull 
agrees very closc'ly with the male .specimen ; being di.stinguished oidy by the small 
size of the caniiu's, and the absence' of the overhanging protuberance. These two 
characters ch'urly indicate tin* female s('\ of the jm'sent spet'imen. 

4’lie more' jx'ih'ct j)re.servation of the pi’e.sent s])ecimen permits of fuller 
comparisons than were jmssible wdth the male .skull. Thus it is seen that the length 
of the na.sals‘^ considerably I'xceeds tin' length of the fronto-])arietal region ; and it 
is, th('refor(', evident that the jus'sent .sp('cie.s has no aflinity with S. titan., S. 
glgauteuf,, and tlu' »S'. (rhiatus group, in which tlu* rever.s(' is the case*. '^I'ho present 
' .s])ecimen also .shows the ■wide and'fiatti'iied fronto-parietal region, the narrow na.sals, 
and the d(’Hected muzzle; as well as the achanced ])osition of in. in regard to the 
orbit ; in all f>f Avhich charactc'rs it differs from /S'. giganleii'< uiul H. tilun.^ The 
extc'iision of the palate behind tin* last-named tooth is intermediate between the 
condition jirev.iiling in >S'. iiiijnutriis and >S'. crhtatim. The zygomatic arches are wider 
in the middle than posti'riorly ; which is a character given by Rollestoid as distinctive 
of /S'. b(tr/)ati(,s : the jire-orbital concavity is also deep as in that .species, instead of 
wide and shallow as in /S', .scrofa. 

As it i.s apiiareiitly only in /8. .scroju and »S'. barhalwi among living pigs that the 
length of the na.sals largely excei'ds tin* length of the fronto-parietal portion of the 
skull, it is e\identlv oidy with those two that tin* fossil is allied. It is distinguished 
from the former by tlu* gi-eater defli'ction of the muzzle,** the flattened frontals, 
th(' form of tlu* jire-orbital concavity and of the zygomata, and the large protuberance* 
over tlu* canine' of the male. It agrees, however, with that species in the fact that 

1 'I’vo Mcw*' (\ mit hi/t) are givtn on plalo XXW of Hulu i and Duraiid’R momoii , while the dontition of the left 

hidt i(.i)us('nt(td ot the ftill on plato XIJV , fig 3, ot tin samt rat‘nioii. Tho latter liguic is ropioduccd on a smallei 

stale by Do BUinvillc (‘‘ Ostt ogiaphie,’* (ionns jd 1\ ) uud< r the name of A'. htialenHis, 

‘-i The length of thest bom s can bo r stimatod tioiii that ot th« pioinaxillir. 

J Tht width of tho pfinol'tls at tho tomporal foss.i has not been dtlorminod in thiR sjiocies 

I \ liU Jhdlcston, op nt 


^ Op. cU.y j). 26 
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tlio summit of the occipital crest forms the highest point of the skull* ; and thereby 
diiSers from S. barbatus, in which “ the highest point is some way in front of the 
occipital squama, and occupies a level far above the plane occupied by the anterior 
half of the frontal.”* 


In the following table the dimensions of the specimen xmder consideration are 
compared with those of the type skull of S. ffiganteua, with one of 8. harbahUj of 
which the dimensions are given by Rolloston, and with one of 8. cmtalus : — 



8. giganteus. 

Speoimon. 

6. barbains. 

8, oristatua. 

Ertremo length . 


16*8 

19-7 


14*6 

Base lino 


13-6 

16*7 


1*2 

Extreme r.ygomatio width «... 

8*5 

6 02 

6*8 


8*2 

Length of nasals 


8*0 

10*6 


6*6 

„ ,, fronto-pariotals .... 


72 

9*0 


7*2 

Width of nasals 


1*5 

1-6 


1*7 

,1 ,, post-orbital procoisus 

6 1 

4*3 

4*6 


4*26 

Height of occiput 

6-66 

4*02 



51 

Long diainetor of condyle 

1*6 

1*13 



1*2 

Interval botwocn foramen magnum and paLito 

3 8 

4*1 



3*25 

Height at infra-oibital foramen 

6-4 

4*4 



3*9 

Width of palate posteriorly . . . . 

1*7 

1*2 

1*1 


1*3 

,, „ ontcriojly , . . . 

. 1-6 

1*34 



1*36 

Greatest diameter of orbit .... 

1-36 

1*76 



1*6 

Length of palate 


9 2 



8.6 

Til tlu' lu'xt table the dimensions of the teeth 

of the 

present 

and 

the last 

specimen are compared with those of the two Britisli 

Museum 

crania of 8. giyanlcus, 

vi^. : — 







Piosont spociiH. 

8. giganteus. 


r- 


f 

— 

— 


male. 

feiimlu. 




liungth of three ti ur raoluj h ... 

3 66 

3 48 

3*2 


3-7 

,, ,, four last choek-toi'th 

4-28 

3 71 

* 3'8 


4*22 

,, ,, „ „ . . . 

6 6 

61 




Lifimetor of canine 

11 

0 68 




Tji'ngth of pm. 4 ..... 

0 64 

0 45 

0*7 


0*7 

Width 

0*06 

0 65 

0 9 


0*82 

Jiongth ,, 1 

0 08 

0 02 

0*62 


0*76 

Width „ „ 


0 68 

0*82 


0*92 

Length ,, ,, 2 . 

0'04 

0 87 

0-91 


1*10 

Width „ 

0“) 

0 86 

1*08 


1*08 

Length 3 

1 bl 

2*1 

1*7 


1*86 

Width 

M4 

1 0 

1*2 


1*22 

In regard to the choek-donfition 

it will be observed that, as in tlie 

male 

cranium, 

the of m. (*onsi(lorul)l3"exGee(lH tlio iiiiitcMl lonutl 

1 of tlte two preceding 

tooth, hut 


this cliaructcT is lurgol^sduo to mutual pirssun', and llie worn condition of tli(‘ teeth; 
mri and m. 2 having lost tlieir enamel on both their anterior and posterior borders. 
The third premolar is of the normal shnjx!, and therefore quite distinct from the 
corresponding tooth of 8. gii/antcus (plate XL, fig. 2) : tins first premolar is remai’k- 
ably small, but is ratluT larger in the male cranium. Tlu‘ last true molar (jdate VII., 
fig. 7) exhihits an i-xtremely complex structure on its worn surface, the talon being 
much produced, and the portion behind a relatively more dovelo])ed than in the 
corresponding teeth of 8. gujanicus (plate XL, fig. 2) and 8. Ulan (plate VIL, fig. 0): 

1 Vide Uolluston, op, cit.^ pi. XLil., fig. 5. 2 Ibidf p. 2G6, pi. XLIll., fig. 7. 


J 
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tho whole talon indeed exceeding the Icixgih of the hinder main columns. The 
complexity of tho pattern on tho worn surface is produced by tho inimber and largo 
size of tho accessory columns (which completely block tho lateral valleys) and by the 
A’^ortical grooving of the enamel ; tho latter cliaracter causing tho section of the 
enamel in certain stages of wear to present a folded, or crcnulatod, appearance. 
This structure is present to a certain extent in the molars of most pigs, but is never 
so strongly developed as in tho present form. In tho elongated ni. it , and tho complex 
})attern on its crown, the cranium is widely ditferi'iit from aS', harbatus. 

Othr upccmcns . — In the memoir cited Baker and Durand described an imperfect 
cranium of a male of which they figured the hdt dentition’ ; that s])ecimen seems to 
agree in all resj)ccts with those described a‘l)ovc, and Ix'longed to an old individual, 
the first and second molars being comj)h'tely worn down, and their united length 
much less than that of ni. .‘t : the latter tooth is rather larger in all its dimensions 
than that of the female skull, but exhibits the same com])lexity of structure. The 
subsequent history of this specimen is unknown. In tlu' Science and Art ]\lusoum, 
Dublin, there is tlu* middle portion of a crushed skull (No. (h 3]), of which tho 
dentition of the left side is represented in plate XLIV., fig, 1, of Baker and 
Durand’s memoir. This specimen ap])oars to agree ('xactly with the tyjucal male 
skull, although the ciush to which it has been subjected inakes it a]»j)eur relatively 
higher : the teeth are well worn. The dimensions of its cheek-teeth are as follows, 
viz .'. — 

Length of three true molars . . . . 3*C liougth of m. 3 2 0 

„ „ 2 ^ . 10 Width 

Width „ „ „ 0-0 

In tho British Maseum there is the jxdate of a younger individual in which m. 
has not come into wear: the left dentition of this specimen is rc'pre.sented in plate 
XLIV., fig. 2, of Baker and Durand’s memoir. From its little-worn condition, and 
conseciuent absence of jn’essure by 'h the second true molar is much longer in this 
specimen than in any of those previously described ; the united length of this and 
the ju'oeeding tooth equalling that of ni. .‘5 : m. very clearly exhibits the characteristic 
complex pattern of the masticating smlace. Tho dimensions of the teeth of this 
specimen are as follow's, viz .: — 


Length of pm. 4 



0-49 

Length of in. 2 

1-29 

Width „ „ „ 

. 

. 

or, 

Width' 

0*84 

TiOngth ,, in. 1 



0-74 

J^ength ,, M 3 

203 

'NNTidth ,, ,, ,, 

. 


O-OG 

Width 

0*07 


''J’he palate of a still younger individual in the British Museum (rc 2 )resented in 
“F.A.S.,” pi. JaXXI., fig. 1-1, ami in jd. XLIV,, fig. 1, of Baker and Durand’s 
nioinoir*), in which ^ is still in alvcolo^ exhibits jwecisely similar characters, but the 
dimensions of m. 2 are only D2 and 0‘8‘t. The greater portion of a young skull in 
the same collection, represented in plate LXX., figs. 4, 4a, 4b, of tho “F.A.S.,” 

1 riale XLTV., flg. 6. 

2 This figure is reproduced on a leduced scale by De Blainvillo (*' OBt6ographie,” Genus Sus^ pi. IX.), under tho name of 

/S» iivakntit* y 
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agrees in contour with the type skulls, and shows the elongated m. 2 characteristic 
of young individuals. 

In figure 5 of plate VII, of the present vffiumo there are represented the cheek- 
teeth of one .side of the hinder j)art of a palate of a Siwalik pig in the British 
Museuni* ; in whicli there is seen a fragment of the well-worn m.J! , and the complete 
lu 2 and ^ : the last is untouched by wear, while m. 2 is in a middle stage of 
detrition. The dimensions of this sj)ecinjen are as follows, via . : — 

Length of m. 2 1*4 I^englh of m. 3 2*2 

Width 0*83 Width „ „ „ M 

In tills sjiocimen exhibits very jierfec'tly tlie ('xlreino complexity of pattern 
charact(nnstic of tlie present 8p(»eios, anc^ is more elont^ated than in any other jaw. 
Tlie last molar is also unusual I}" complex ; its Icnjj^th beinp^ greater in jiroportion to 
its breadth than is normally the ease witli Iho eorr(^spondinf? tooth of any described 
sptHues of the {j^enus. Although tin* imdars of this sjiecimcn are slightly longer than 
those of any of the spocinieiiK yet described, the jaw may be safely referred to the 
same sjiecies. In ligure 8 of tin* same jdate there is rei)resentod a fragment of the 
right maxilla of a pig in the Siwalik colleciion of tlu^ Indian Museum, containing 
ni.2 and ni. whi(;h ])rescnt similar charaeh'rs to llio foregoing, although of 
sonu'what smaller dinuMisions'^ : both ti'oth are more worn than in the specimen lust 
described, and ui. 2 is ini])erfect antcTiorly. IMunr dimeusions arc as follows, : — 

Longth of tn. 2 . . , . . . 0 02 (i) Jiciigtli of ni .0 . . . . . . 1'7 

Width 0 79 Width „ „ 0-91 

hVom their little worn and pcrf(‘(*t condition the tei'th of these two sjiociinens 
cxhi]>it in the most marked degree the points •distinguishing the molars of tho 
present species from thos(' of H. rfi(/((.ilms and lilun. l^hus, jf the perfect ia./5 in 
ligure 5 be com])ared ^vith tho slightly more worn homologous tooth of the former in 
tho jaw n'ju’esi'iited in fig. 12 of ]>late LXXI. of the F.A.S.,’’ and with the more 
worn one in plate XI., hg. 2, of this volume, the eojitrasi between tln^ elongated crown, 
with the comjdex ])attern on its worn surface*, of tlu‘ one, and the sejuare crown, with 
its simjde j)attern, of the other, will he at once* p('reeiv(*d. The corr('H 2 )onding u])pcr 
tooth of aS'. Lilun^ although ])robably more elongated than that of S. gitjanieus^ must 
have been muclj wider than tho corresponding tooth in fig. 5, since the dimensions of the 
latter are* almost the same as those of tlie lower tooth of <8", liian ropresentexl in fig. 4, 
and u])per molars are always inu(*h wider than tlu'ir corresponding lower teeth. 
Similarly if the last nnflars of the two speciinens under considc'ration bi‘ compared 
with tho corres])onding tooth of >V. and that of iitan r(‘presented iii fig. 6 

of tlic same plate, analogous differences will be obs(‘rved. l^hus the hindmost teeth 
of tho ])resont species are much longer and narrowiT ; and their talon, instead of 
consisting sinijdy of one ni(*dian column {it) with a horseshoe-shajjed ])ortion {h) 
behind it, consists of tlu' same median column {n) with a pair of columns (6) behind, 

I This spocimon is also figured in jd. LXXI., fig. 13, of tho “ F A S.,” under tho namo of &. uiyanims. 

* This spociinon is tho one mentioned under tho nuuibot 318 in tho noto on page 613 of tho first volume of tho 
** Palseontological Meiuoirs **; whore it is referred simply to Sm. 



72—38 INDIAN TERTIARY AND POST-TERTIARY VERTEBRATA. 

beyond wliioh again tlioro is a mass of agglomerated columns (c). The lost tooth of 
the present specimens is further distinguished by the inner surfaces of the in.iiu 
inner columns being flatter, and by the valleys betwc'en the main columns being 
almost entirely blocked by the dovolo 2 >mcnt of a number of small columns on either 
side of the median accc'ssory columns (/. g.). ^J’ho tooth of 8. iiUoi is still more 
markedly different in these resjjocts than that of 8. giganteus. Com])arod with >u. 3 
of 8. cnsla/us, which according to Rolleslon is more comjflex than in any existing 
sjjecies of the genus, the correajjonding tooth of the jTOsent sjx'cimens differs by the 
greater comjflexity of the portion b and c, causing the whole tooth to be relatively 
longer ; and by the columns on the median line (a, /, g) being more distinct from 
the four main columns ; as well as by tin* g>oatcr devcloj>mcnt of accessory columns 
in the tenninations of the transverse valleys. The simjfle molars of 8. barbaius 
j)rosont no resemblance to the jmesent specimens. 

In the Dublin Musemm there is a detached right of a Siwalik pig 
(No. C. 30), agreeing in all essential characters with the corresjjonding tooth of the 
female skull represented in jdato X., although of smaller size ; its dimensions being 
l*73x0-94. 

Mandible of male. — In jdate LXX., fig. 5, of the “ F.A.S.” there is represented 
the mandible of a largo Siwalik j)ig, which from the gi’cat size of the canines 
evidently belonged to a male. This specimen is in the British Museum, and exhibits 
all the cheek-teeth in a well-worn condition : tho inferior a8])ect of the symphysial 
portion is still obscured by matrix and tho incisors are incomplete. From tho 
circumstance that the last molar of this specimen is of a very elongated form 
(exceeding tho longt^ of tho two preceding teeth) and exhibits an extremely complex 
pattern on tho worn masticating surface, it may bo inferi'od that it belongs to tho 
jnosent species. The symifliysis extends backwards os far as jlmTli, atid there is a 
longer interval between pm. 'Z and the canine than in tho mandible of 8. Ulan figured 
in plate IX. ; the canine is also rolativisly larger than in that sfiocimen. Tho 
l^remolars ai’o not well jircservod, but they show that pm. 3 was of the same fonji as 
in existing pigs. A comi)arison of tho figures will at once show that this sj) 0 cimcn 
is sj>ecifically distinct from tho mandible of 8. Ulan (jdaio VII., fig. 4) and from that 
lU’ovisionally r('f erred to 8. giganleus (plate XI., fig. 1). 

A very similar sj)ecimen is rej)resentcd in i)late XXXV., fig. 4, of Baker and 
Durand’s memoir. ’Hie dimensions ol these specimens will bo given after the 
descrij)tioji of the mandible of tho female. 

Mandible of female. — In plate LXJX., fig. •!, of the “ F.A.H.” there is given a 
rcduct'd lateral vic'W of tho left ranms of a nearly comjdoto mandible of a Siwalik 
l)ig now in tin) Didflin !Museum of Scuuicc and Art, being one of the 8j)eeimeus 
collected by Baker and Durand. The right dentition of this si)ocinien is figured of 
the full size in jdate VII., fig. 1, of tho iwesent volume. The specimen shows all 
tho t(*eth, which are in a well-w'orn condition ; but tho crowns of i.1j, the canine, 
piaTT, and pm.~2 have been broken off : tho small size of tho canino indicates 'C&.t the 
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jaw boloiigod to a female. In the following table the dimensiona of this specimen 
and of the two mandibles of males arc compared with those of the mandible of a 


male of 8. cristatus ; vis . : — 







Specimens. 

S. cristatus. 


t 

— — 





Male.^ Female. 


Length of three true molars 

3*8 


3*6 

3*1 

,, )) five last chook-tooth 

60 


4*7 

4*08 

Width of symphysis between external borders of alveoli of canines 

3-4 


2*42 

* 2*7 

Interval between canine and pm. 2 

1-9 


1*2 

1*26 

Length of symphysis 

3-9 

3*47 

3*2 

31 

Height to summit of m. 3 



2*66 

2 67 

)) )) alveolus of i. 2 



118 

1'6 

Length of m. 1 


0-5 


0*66 

Width .. .. • . . • 


0-67 


0*60 

Length ,2 

1*08 

1*06 

11 

0 88 

Width ,) 

0-72 

0 69 

0*7 

0-6 

Length 3 

204 

1-94 

1-96 

1 65 

Width „ 

0*86 

0*76 

0*76 

0 7 

Long diameter of canine 

1'2 


0*6 

0-93 

Intermolar space at m. 3 

1*6 


112 

1 4 

The complex pattern on its worn surface, and tho elongated 

shape of 

m. 3 of the 


female jaw, clearly indicate that this 8i>ccimen should bo refciT<'d to the present 
forai. It will bo seen from the measurements that the superior surface of the 
extremity of Ihe symphysis is much lower in the present specimen relatively to the 
detrital plane of the cheek-teeth than in the jaw of JS. cristatus ; the inferior border 
of the symphysis also forms a much less marked angle with the inferior border of 
the horizontal ramus, although this feature is somewhat exaggerated in the figure in 
the “ F.A.S.” These features are evidently in correlation with the deflection of the 
premaxillary region of the cranium of the present species. Tjio cheek-teeth of the 
female jaw are relatively rather longer than in that of the male, and the intermolar 
space is somewhat loss ; both these characters corresponding with those prevailing in 
the crania. It will be seen that 3 and 4 are nairow teeth like those of existing 
pigs ; the latter wanting the distinct inner column which occurs in the corresponding 
tooth of tiian (a, fig. 4), and being widely different from the same tooth in the jaw 
referred to S. (jiyanteus (plate XL, fig. 1) : jitn. 3 is inserted by two roots only, and is 
therefore quite (liffcrent from the same tooth in the latter jaw. The characters of 
the true molars will be best gatlu'red from the specimens described below. 

Lower molars. — In jfiato VLl., fig. 2, of the present volume there is represented 
from the masticating aSi)ect a fragment of the right ramus of the nuindiblc> of a })lg 
formerly in the collection of the Asiatic Society of Jhmgal, which was obtaiiu'd by the 
late Serge.aut Dawe from the Siwaliks of the neighbourhood of Nahan. It is 
described by P^alcouer^ in the following words : — “ Sus ; Fragment of lower jaw, 
right siile, conqu’ising ])osterior part of horizontal ramus, broken across horizontally 
near the base of the teeth, and containing the last two molars, the ])enullimate well 
worn, with very Ilexuous enamel ; the last molar in germ and of very large size.” 

1 Tho fipccimeii m tho first column is the British Muboum, and that m tlio second Baker and Duiaud’s sjtocimen. 

VtcU Pttl. Mom./’ vol. I., p. 613) note (No. 319). 

K 
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iSiiico Falconer's, notice the autci-ior wiill of nTZ> has been broken way. The i inor 
asjsect of ni.'j is ivjn-oscnited in li;,^ 9 of the same jjlate. A ]ar»-('r fraf,anent ol the 
<‘orres|)on(linj^ ramus of another mandible, from th(' Siwalik Hills, eontaininjj; the 
three true molars, is reju’esented in jdate J..XX1., tii^. lo, of the “ F.A.S.” uudei the 
name of t/i</(infeiis, and is preserved in tin* Ibitish Museum (No. 10,012). In that 
sjtecimea the ch('(>k-teeth are in mnirly the same condition (d wear ns the mumliblo 
represent('d in plate VII., tig. 1, of the jn-esent volume, and the length of m. 0 
exceeds that of the tw(} preceding teeth. Since tin* molars of sdl three s])ecliiiens 
agree exactly in the c()m])lex pattern formed on their masticating surfaces, in their 
elongated shaju*, and in the long talon of tin* last tooth ; while the teeth of the 
Ih’itish j\Iuseuni sp('cimen ^igree almost exactly in size with those of fig. 1, those of 
fig. 2 Ix'ing sonu'what larg('r, the whole of the thre<' specimens evidently belong to 
the same, or a closely allied, species. 

Comparing the nudars of tin* specimen reju'esented in fig. 2 with those of S. 
Ufun re})resont('d in fig. t of the sanu' plate (tlu' degice of wi'ar of the latter being 
very slightly less than tluit of the former), it A\il] be seen that the pattern of the 
w'orn surface of hi. 2 is much more eomjdex in the prc'sent specimen ; the transverse 
valley on the outer sid<‘ being entirely obliterated by the detrition of the outlying 
columns situated therein ; the whoh> crowp is moreover relatively longer and 
narrower. In m. tlie distinctive (diaracters of the two forms are, if possible, still 
more distinctly displayed. Thus tlu' talon of that tooth in the ju'esent s]>eciinen has 
the median column (u) corresponding to tliat of H. Ulan ; in the jxwticm b and c the 
inner column is, however, more deVeloj)ed, being as large as the outer column ; while 
behind these there is the portion d which is entirely -wanting in >V. Utan. The main 
columns in the present species are fiattened on their lateral surfaces; and the lateral 
accessoiy columns are .so developed as to almost coinjdotcly block the outer 
terminations of the transverse valleys ; this being especially noticeable in the first 
valley. On the inner lateral surface (figs. 9, 10) it will be seen that the columns of 
the present species are relatively taller and wider, with their sunnnits inclining 
forwards in place of being nearly vertical, and with much n.'irrow^er sj>aces between 
them : the talon {the jwrtion io the right of to) is equal in length to the whole length 
ofdhe I’cst of the crown, instead of only to half, and its first column is as high as 
the column immediatel} anterior to it : finally the wliole crown is i datively higher. 
In the following table tlic dimensions of the specimen I’efircsented in fig. 2 are 
compared with those of the British Museum specimen, and with those of the 



Pioscnt 

HTJOCIOS 

S. titan. 


' ^ , 



lud Mus. 

Brit Mus. 


Length of m 2 ... 


0 95 

1-42 

Width . . 

0 71 

0 7 

1 0 

Length n M 3 

2 4 

1*8 

2-16 

Width ,>»!») • ♦ 

0 85 

0’7 

1 2 

Height of first inner (.oluinn of talon of ditto 

1 05 


0 7 


These dimensions and comparisons, coupled with the totally different form of 
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ilie last j)rcui()lar of tlu' f(!niale jaw already dosenbed from that of fitan, leave no 
doubt of the specific distinctness of the spociinons under consideration from that 
species. 

Compared with the jaw }m>visioually referred to 8. giganicus (plate XT., fig. 1 ), still 
more striking differences obtain, since the crowns of the molars of tliaf specimen 
are even lower than in H. /i/an, and tin; crowns of m. i and m. 2 arc' of remarkable 
shortness ; while the latter tooth exhibits no trace of the complex pattern fonned on the 
worn surface of the pre.sent specimens. '^I'liese differences, tog(‘ther Avith the sini})le 
premolars of the female lower jaw of the ])re.s('nt form, leave no doubt of the 
sj)ecific distinctness of tlu* latt(T from tlu' lovvau- j^uv figured in ])lat(> XL: and since if 
has been shown even if that spc'cimeii do not belong to S. gigan/rus that fhc lower molars 
of that species must ha\'’e been of very similar structun*, there is no doubt of the 
H])ecific distinctness of tin* ])r(‘sent fonn from that sjiecies. 

Com})arcd with S. cris/a/ns, the molars of tlu' ju’csent specimens present a much 
greater resemblance than they do with those of A', /i/au or >S'. gigan/eus. In m. 
of the living species the Avhoh' croAvn, and more es})ccially the talon, is relatiA'ely 
lower; and the hindm(»st portion of tlu* talon (^/) comprises only a single column : 
the inner lateral surfaces of the main columns are h'ss flatt('n(*d and elongated, the 
accessory columns less fully developed, and the ])attern oji the worn masticating 
surfaces of all the molars h'ss coiuph'X. AVith the simjdo molars of /S', hurbu/us the 
pro.sent specimens have no resemblance. 

Other mandibles. — In figs. 7, 7a of plate LXX. of the “ F.A.S.” there is 
represented, under the name of A. yc/ww/cjM, the •mandil/le of an immatun' Siwalik 
})ig, now in the collection of the ]3riti<h Museum (No. 10,50!)), ivhich, judging from 
the elongated form of m. 2 and the comidex pattei-u of the worn surface of tlu- same, 
as well as from tho general contour of the jaw, should a])])arently bo referred to the 
present species. The last molar is not fully j)rotrudod ; and the small size of tho 
canines indicates that tho specimen probably belonged to a female. The side vii-w 
shows tho depression of tho extremity of the symphysis below tho alveoli of tho 
chook-tooth characteristic of this species. Another specimen in tho same collection, 
represented in plate LXX., fig. 6, of the •* F.A.S.,” in which the molars are very 
much Avom down and battered, probably belongs to tho same species. The 
dimensions of the.se two 8pocimo*n.s, taken in the same order, are as follows, m.: — 


Iltightof laniusatin. 3 . • . 

20 

2 1 

•Width of m 1 . 

0*55 

Thick iicfis ,, 

I 4 

1*4 

Length ,, ,, 2 . 

1*21 

Length of HymphysiH 

2*8 

2 8 

Width 

0*7 

Interval between canine and pm. 1 

0*5 


Width „ „ 3 . 

0*78 

Length of m. 1 . 

0*72 





A fragment of tho right ramus of a mandible in the same collection (No. 1G,G09) 
probably belongs to a yonng individual of tluj same sjiecics. This sj)ecimen shows 
very cleai-ly tht* elongated form of tlu* little worn m. 1 . 

Distinc/ness and affinities. — The foregoing compari.son.s leave no doubt of tho 
specific distinctness of the specimens under consideration from /S', gigan/eus and 
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S. tifaH\ and tin* ivsomldunoo of llio diOVrcnt s])ociinoiis to one anothor Ih s(> c-loso 
that they niay, at all ovonts proviMonally, bo rofoi-rod to a shif^lo sj)C'cio.s. That 
«])ceio.s is iinb'od a imich Mnallev form than aV. lihm, and many of its individu ds do 
not f^rcatly oxocod in size the cxislin}^ aV. crishdna. The fossil species is disting'll ished 
from all living species of the genus (including PofamocJtivrm) by the exiremo 
complexity of the structure' of its clu'ek-di'utition, as well ns by the form of the 
skull. In the latti'r ri'spect it makes a very mai'kc'd approach to S. Ixtrhuhis, but the 
simple molar dentition of that sjiecii's removes it veny widely from the fossil, I'lie 
only wa}'^ of explaining ihe resemblance ('xisting^ betwei'ii the crania of tlu'si' two 
forms seems to be that they may both be diverging branches from a common stock 
having a cranium of similar form, and ^^ith molars of the simple structure of the 
existing species. 

AYith regard to the fo.ssil species in the list on jiages .01-2 the 2 iresent form is at 
once distinguished from H. anfiqmoi^ H. cri/manUnui, and aS'. major, by the structure of 
its molars ; those of the three fossil .sjjecii's lieing of the S. Ufan tyiio. 8, arvernensis 
is a much smaller form, with apparently sinn»ler molai’s. '^Idie molars of a''’. clmrokUs, 
8. ehoerotherium, 8. hrkharti, and 8. qatla'ochwrus, arc all of a comjiaratively simple 
structure, and apj)roach more or less closely those of 8. africanus and lljjotherhim ; 
while none of the other species in the list appear to present any close resemblance to 
the present form. The distinctness of the latter from the Siwalik 8. hysudneus and 
Hippohyus will bo indicated in the sequel. 

Seeing, therefore, that the specimens tinder consideration cannot be identified 
with any named sjtccios with which the writer is acquainted, they are entitled to 
rank as a distinct species, for which the name of 8us falconcri is proposed. There 
apjjcars to be a certain amount of varialion in the structure of the hinder molars, 
but not more than might bo expected in different individuals of such a complex- 
toothed sjjecies. The high specialization of the sjiecies is indicated not only by the 
I'omjilcx structure of the molars, but also by their extremely elongated form. 

liencmhlancc to Phacochoerus and Jfi/tyo/iyas . — Although there is no doubt that 8. 
falconeri is a true 8iis, yet in the structure of its molars it makes a decided aiiproaeh 
to Phacoclarrm ; this character being most markc'd in last lower molars, like the one 
rejiresentcd in ^ilate VII., figs. 2, 6, This tooth ajiproachesni. jj of Pltacoc-ha'rus in its 
extremely elongated form, in the flatteiied lateral walls of the main columns, in the 
di.stinctness and large size of the numerous accessory lattral columns filling the 
valleys, and in the relatively great height of the crown. To convert such a tooth 
into th(' lower molar of Phacocherus, it meri'ly requires that the main columns should 
be reduced to the size of the accessory ones, and that each one should be conqdetoly 
isolated from the others, while the height of the crown should be still more increased. 
The last lower molar of 8. falconeri is indeed almost exuidly intermediate between 
the eorresjionding tooth of 8. filau and Phacochoerus audit is thus easy to see how 
a transition may have taken place from a simple tooth like that of 8. titan to the 
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extiTiiidy foniplcx one of /’hucockrrm. fn the “ P^iirliainomoiits ”* Prof. Gaudry 
rciuark.s : — “ I.r ijenrc jifiucoc/iere a pn, coiniiir cvhd dcx /tipjiopufaineti, etre ciU purnii les 
formt's (pii soul isohrs duns la nahire actuclle^ muis 31. Tonnunier m'u moniri deniib'emcnt 
des mohiires d'toi su/Kj/irr /ossilc recucUli cn Afritpir dans la province de Conslantine, ou les 
denlieulcs se mnUiplient el sc scpantnl les nus des uitlrcs, de manierc a indipier nne tendance 
vers la forme simjidiere des phueochcres.'’^ This Africim form, which tlio writer hcilicves 
to ho still luutcscrihcd, would thu'. sccun to he allied in the structure of its molars to 
H. faleoneri \ and It is intiu’estinfj; to lind indications that the African Avai't-hojj^s wore 
pnthahly connected through an ('xtinct North Africiui form with a highly sjiecialized 
true pig from the Siwaliks of India. 

Tin! complex structure of the molars of Hus faleoneri leads on in another 
direction hy an easy transition to the still more com])lcx molars of JJippohyus, and it 
is thus, as w’ill 1 m' shown in the .scspiel, easy to sec hoAV a transition may have heeil 
effected from tlx! sim[)ler forms of huuodont molars to tliosi* of the Soh'nodonts. 

Ih'slriLiition. — Keinains of N. yh/tw/nv have hithedo hec'ii obtained only from the 
typical Slwalik Hills (unle.ss some undetermined mandihles noticed in tin; scajiiel 
belong to this species). This is another instance of the more or h‘ss complete 
restriction of the more s[)Ocialized forms to the eastern .side of India : the more 
generalized forms msually characterizing the western side, although sometimes 
ranging to the eastward. 

Species 4 : Sus nYsunmeus, Falc. and Caut. 

Syn. Htis, sp., Baker an^l Durand. 

History. — At the conclusion of their memoir on the fossil^ Si walik swine Baker 
and Durand* observed that an imperfect cranium, of wliich they gave a figure," 
indicated a s[)ocios of Siwalik jiig specifically distinct from the one they liad first 
dc.scribed (A'. yi/Aw/nv). They oh.served that this second .species was of smaller size 
than the exi.sting H. crisfafus; and differed also, aanong other characters, by the more 
sim])lo structure of the talon of unit. In the ‘‘F.A.S.”' a large number of specimens 
of the te(*th and jaAvs of a .small Siwalik pig Aveue figured by Falconer and Cautley 
umh'r the name of H. hysudricus •, although no description of the specie's was ever 
])ubli.shed. A comi)ari8on of the figure's shows that tin' specie.s so dc.signated is the 
sumo us the smaller Hus de.scribdd by Baker and 1 )urand. 

If per dentition and^cranium . — In jilate T’XX., figs. 2, ^a, of the “ F.A.S.” there 
is re])rc.scn1cd tin' middh* portion of a cranium of this species from the Siwalik 
Hills, in Avhich iu^'> is not protruded, and the canine is of extrenndy small .size; the 
latter character indicating that the .s])ccimen la'longt'd to a female. A full-sized 
view of the dcaitition of this .specimen is given in j)Iate BXXI., fig. 1), of the same 
Avork. 'I'he ])re-orbital concavity is narrow behind, iis in H. verrucosus ; and the fonn 
of the cranium appears to be relathu'ly short and tall, as in the majority of e.xisting 

I •* Trluiniuifoieh 'I eitiaiios,” jjp. 73-4. 2 ‘ Journ Ah, Soc. / vol V , p. 668. 

3 lind.y] XLIV.. fif,- <». 4 Tart VIJI , pltiUiH LXX , LXXI. (1817) 
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Asiatic ])i^s. Ill lli<‘ sjx'ciinon liguml liy Baker and Durand tlie canine is of laixe 
siz(', indicating a male iiidi\ idual : and from tlie width of tlie nasals it is inforr(‘d that 
tin's cranium A\as relali\el\ shorter than that of S. (rishtlti'^. There is an iinjiorfoet 
cranium in tlie British MiiscHim (No. .‘)7,-<>7) from the Siwaliks of l’(‘rini Island, in 
Avhich the croniis of the tec'th are broken off, e\hihitin}^' verA similar chai’acters. 

In plate I^NXI., li”-. o, of the “ F.A.S." thei-e is repiesented the left half of a 
jialate of the same species, iioaa' in the BritNh l^Insi'uni, from Bi'i’ini Island, shoAV'iiif^ 
the tAAo last prcmolaiN and the three tinn* molaiN, the last of AA’hich is niiACorn. A 
sjiecimen of a fia^ment of the ri{j;'ht maxilla, from the SiAA’alik Hills, r(‘])resent('d in 
ti^. 7 of fh(' saim* jdate, sliown m.' and m •' in a Avell-Avoni condition. The sjiecinion 
of a jioj’tion of tlu‘ ri^ht maxilla rejn’e-sented in plate \dll., iific. Id, of the jirosent 
A’olmiK'AAas (•ollect<al hy Jlr. Th<‘ol»ald in tin* SiAvaliks of the Pnnjah, and exhibits 
the hinder ]»ortion of m I, and the eomjilete ai - and m -t ; the latter being in an 
miAVorn condition. In ti^. 11 of the sann' jdate there is rejm'sented a fragment of 
the h'ft maxilla, from the same region, shoAving tin' last preinolar, and the first and 
s(‘coml true molars ; all in a Avell-Avorn <-omlition. In the folloAving table the dimensions 
of the four specimens nuaitioned above', taken in the same order, arc' eomjiarc^d Avith 
those of the eorr<'s})on(ling tec'th of a mah' of S. iiii<l<iini()icni>is, vi ~.: — 

.s Insutlntus S .indainaneiisis 
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As thc' dimc'nsions of tlu' specinu'n tigured by Baker and Durand, and thc^se of 
the one' rc'presc'iitc'd in plate LXXI., fig. t), of the *' F.A.H.,” arc' comprised within 
thc' same' limits, it may be takc'n for granted that the foregoing dimensions indicate 
tlu' avc'rage si/,(' of the specie's. The' length of lu- 1 in the third and fourth e'olumns 
is jirae'tically the same' as that of the' e'orre'sponding tejoth of the cranium of S. 
irinliiliih me'asui-ed on page' o.'), but its Avidth is givater. 'Fhe' last molar of the 
fos.sil is, hoAA’C've'r, \e'i} much shorte-i than in the hist-name'd specie's; its h'ligth bc'ing 
h'ss than that of the' tA\'o pre'ce'ding tc'cth. 4’hese' tAA’o spee-imens indie'ate, there'fem', 
an animal nc'arly as large as S. criiiiulii.s ; but the' spee'ime'U in the' se'cond column is 
more' nearly the' size of audaiunitcihsts. 'i’he extre'me shortne'ss of m. distinguishes 
the fossil spe'cies from typical example's of H. xrrofa, S. rt'rniroxu.i, and N. crixtalnx'^ 
and allies it AA’ith A', kirbahix, the typie'al form of S. intfcifiix, thc >S'. undummensis grouj), 
and the* .\frican river-hogs. The form of the cranium indicates that the fossil has 
no affinity with A', harbiilux. In vicAV of the' unce'rtainty existing as to the redations 
of A*. vUhilnx to tluj A'. ititditiiKtiH'Hiiix grouj), it is almost im|)ossible, Avhon dealing with 
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fossil forms of hiti'rmodiatt' size, to indicate any characters by •wliich the one can bo 
satisfactorily distin;>iushod from tin; other ; and comparisons will, therefore, ho 
mainly confined to the N. anilauimenm fip-oup. It ma} be obsei’ved, however, that 
the talon of the third molar of N. umlimanenm is }T(>]jendly still sim))ler than that of 
S. vithitas ; and the h'ngth of that tooth nsualh still less in ]»ropoi’lion to that of 
the two j)receclin<> teeth ; and that in this res})cct tin' fossil ap})ears to be nearer to 
the forimw S])eci('s. t\)mpared with the cranium of A", umhnmttu'nsis^ the fossil form 
ai^rees Avith that si)(*cics in tin* proportional' length of tlu' tnu' molars ; the united 
leiif^th of 1 and m. ~ considerably' exceedin'' that of ni and the talon of the 
latter beiii”’ relati\ ('ly short : tlu' trne molars of tlu' fossil are, lam ever, n'latively 
wider than thos(' of the existin<> sp<'ci('s! Both forms aj’rcs' in the n'lativ('lv <'arly 
appearance' of m ‘t ; but the crown of that tooth is loAver in the fossil, and tin* talon 
wider, with its himh'r portion (h) more distinctly sepaiated from the himh'r pair of 
main columns: the last tooth of the existing' s])ecies has not the eoiispicuons ein^nlnm 
of th(! fossil. Th(‘ upper molars of H. llniomi'^is and H. pttpuritsi\ (the other Jiienibers 
of the >S'. (iiHhaiiaiii onmp) an' also very similar to lhos(' of the fossil, but have 
likewise slightly uarnmer and higher cron ns. Tin' crania of the three' existing 
species have tin' pre-orhital coneav ity wide posteriorly, d'lu' last uppe'r jwemolar of 
the fossil has its inner moiety longer antero-poste'riorly, and its inner column («) 
decidedly larger than in ('ither of tlu' three' sju'cie's mentione'd, eer indee'd than in any' 
existing Asiatie- ])ig ; and the prece'ding tooth* like'wise* appears tee be' relative'ly hirge'r. 
In tiu'se re'spe'cts the fe)s.sil is ne*are'r to the African *S'. /wca.s'’ ; which is, he)wever, 
distinguisheel by' the' smalh'r re'lative size eef m. -‘5, mid the' ab.senco e)f jm^l ; the latte*r 
being well develope'd in the feissil. ^ 

!jOwn‘ (Irntllioii ami mamUblv . — In jdate's LXX., LXXl., of the *' F.A.H.” there' 
are' r('}n'esente'el five' sjiee'imens eif the' luandible eif a small spi'cies of Siwalik pig, 
which frenn their size and the structure e»f their te'e'th juay be re'ferre'd to the' prest'iit 
spe'cies. ddu' first spee'ime'ii (plate LXX., figs. da) shows the' e'utire' chee'k- 

elentitiem eif beeth side's, in an eajly stage* of Avt'ur : tlie* se'cemel (pi. LXXl., fig. (!) the 
e'hce'k-eh'ntitiem of the* h'ft side, the* cierlie'r ]iremolars and roTd be'ing imjierfe'ct, and 
m. 1 in a half-worn eeindition : the* thirel {ihal^ fig. 10) the last live* tee'th of the* )ight 
side in a rather more' AA'oru cemdition : the fourth {ibal, tig. S) m and ui ,] eif the h'ft 
siele, in a AV('ll-AA'e)rn conditieiu ; anel the* fifth (ibid, fig. 1 1 ) the syauphysis, showing the 
fenxr ju'emedars. In platf VIII., figs, d, da, ofthe* jirese'iit \e)lume' tlu're is repie'senteel 
the de'iititiem eif the right ramus exf a similar manelible e'ollee'toel by' Mr. Tlie'obalel in 
the SiAVfdiks ed' the* Peitwar elistrict eif the Punjab, sliexAting the last five* e-he'e'k-tce'th 
in a well-weirn cemdition. in figure 'i of the' same* jilate* tlu're is re])rcse'nleel a 
fragment of the right ramus showing m. ;j anel the gre*ater paid of m. 2, beith in a still 

1 Th( si 3 (uiijH 11 K pu stiiD d m pi 1 j\X 1 , tig 0, of the “ K A S ” ih abiioiiiul m this lespptt 

2 TAM, fig 9. 

3 The ujipu and l(»\u i dfntilioii of tins foiin is figuiod b\ KutiiiiLjir in ‘ Vnhand nat (ifs \ol IV , p .517, 

ef, \eQ , undei the naiin of /Httdtliuins 
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more worn coiidilionj obtained by Mr. Tlieobald from tlie Siwaliksof Tjchri, Punjab. 
The corro8j)oiidijit^ portion of the opposite ranms of tlie same sj)ecimen was also 
obtained, but is not figured. 

In the following table the diinonsions of these seven specimens, taken in the 
same order, are compared with those of the mandible of andanmnensis, viz .: — 
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occur in diircront individuaLs of the same species : the excessive lejigth of ni. 1 and lii. xJ 
in the first speciiuen i.s due to the larg<> talons and «‘arly singe of w('ar of those teeth. 
In all the specimens the united length of m.7 and m. 2 largely exceeds that of m.li. 
The specimen in the sixth column (j)l. VIII., fig’, li) may, from the larg(' size of the 
])rcmolars, he 2 >reity .safely referred to a male. It will be secai from the dimensions 
that in this sj)ecimen pTn. g and pm. 4 are Jiiuch larger in ju’ojxirtion to 7n~I than in 
andamanenxix this being esjmcially marked in the case of jim. who.se leiiglli exceeds 
that of m. 1, imstead of benig considerabl}' le.ss : botli ju’cmolars are relatively much 
wider than in the existing .s 2 )ocie.s ; but pni. 4 apjamrs to ha va; been inserted by two 
roots only. It .si-eins that the acceH.sory inner column («) found in juu. 4 of /S’. Ulan 
(j)l. VI T., fig. 4) is develoiied in the corre.sponding tooth of the ju’csent s])eeies. In 
some of the .sptMiimens figured in the “ h’.A.S.” the ])r(*inolars nr(i relatively smaller ; 
whence it is not im])robablo that tliose specimens belonged to females. The true 
molars are very .similar in structure and jwojxu’tionate size totho.se of A', andtimunensis, 
but the crowns an* somewhat lower ; and the talon’ *of m. 4 has its jKJstorior portion 
(i, c) more distinctly sej)arat(‘d from tl'ie middle acc('ssory eolunm (a). In tin* jaw 
referred to a male the molars ai'e relatively rather xvider ; but this is not the case 
with some of the .specimens figured in the “ F.A.S.,” which may belong to females. 
Very similar differenct's obtain between the fo.s,siI.s and the lower molars of H. pa/meusis. 

In the specimen r('j»resented in jdate \'III., fig. .‘5, the dejith of the jaw and the 
length of iu. I and im 2 is alnuxst exactly the same as in the jaw of A’, cristatux 
measured on page 7.‘1 ; but the width of these two teeth is considerably greater in 
the fossil ; while the length of m. 4 is much less, and that of jim. a and jim. 4 as much 

1 A Iftflt lower molar of S. nuiiumaHrusn is figured on an enlarged stdle by ItoUeston, op cit., jd. XLIII., fig 8 
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greater. This specimen, therefore, indicates an animal as large as *S'. cristatus ; but 
other specimens scarcely exceed the size of anthmanenais. 

In its relatively largo hinder j)remolars the mandible roprosonted in plate VIII., 
fig. 3, is like that of S. /wrens ' ; but pm. 3 is longer, instead of shorter, than pm. 4 in 
the fossil ; and the two preceding teeth are well developed. In the largo size of the 
hinder premolars in both jaws the fossil is distinguished from S. vittatus as markedly 
as from the H. andamanensis group. 

In plate VIII., fig. .0, there is represented a fragment of the right ramus of tlie 
mandible of a young pig, collected by Mr. Theobald in the Siwaliks of the Punjab, 
containing the last milk-molar (mm. •}) in a half worn condition, and m. 1 in an early 
stage of wear : from the siz(' of the latter tooth the specimen may be rofeirod to 
the present species. The milk-molar agrees very closely with the same tooth in a 
young Engli.sh domestic pig. In fig. 0 of the .sanu' jdate there is n'prcsented the 
con’esponding portion of a left ramus, obtained by Mr. 'J'heobald from the Siwaliks 
of Kfishalghar, below Attock, containing the homologous t<'oth. '^I’he milk-molar is 
broken and very much worn : mTT i.s slightly smaller than in the last specimen, and 
indicates a small individual of the species. Jn fig. 8 of the same plate there i.s 
represented a fragnumt of the right ramus of the mandible of an extremely young 
individual, also from the Siwaliks of the Punjab, containing tlu' third and fourth 
milk-molars in an unworn condition. Th<‘ dinu'nsions of the tt'eth of the three 
specimens described above (taken in the same order) are given in tin* followhig table, 
vis .-. — 

Length of linn d ^ 0 10 

,, ,, ,, 4 . 0 08 0 72 

Width ,, ,, ,, 0 3i 0 32 , 0 30 

Length ,, in 1 0 01 0 TiK 

Widlh „ , „ . .014 011 

Speeijie di.'iliiir/nr&s and njiiii/ie-s. — 'I’lie for<*going comparisons indicate that the 
jn'csi'iit form is speeiiically distinct from any existing ])ig, and that it app('ars to la* 
most nearly allied to the S. aiidamanens/.s groiiji ; but is distingui,shed from tin' living 
ri'presontatives of that grouj), among other ehuracters, by tin' i)roportio)nitely largc'r 
and stouter jireniolars, and the wider and lower-cron ned molars of the male sex ; 
most individuals of which were of larger size than tlie exi.sting s])ecies. In the form 
of the premolars it shows some affinity to the African rivi'r-hogs. 

'rurning to tin' ju'cviously d('.scribed Siwalik sp('cies, the jm'sent form is at (Uiec 
sufficiently di.stinguishe(r from aS'. yrtfewim by its much simpler last molars. In the 
structure' of its eheek-t('<‘th it is nmch neare'r to aS'. fiidit, but i.s suflieie'utly 
distinguished l)y its greatly inferior size'. The* last u])j)e'r meehir (pi. VIII., fig. 10) is 
of the same geiu'ral f<»rm as that of S. Ulan (pi. VII., fig. (J), but the hiinh'r part e)f tlie 
talon (/a) is narrowe'r, the valh'^s are* h'ss ope-n, the acce'ssory e-olumns in the' 
neighbourhood of the* talon meire numerous, ainl the e'liame*! thrown intei a gre'ater 
number of ceirrugations. The leiwe'r molars e»f the' two are likewise! very similar 

1 Kf (ff Hutimo} el , 

M 
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(pi. VJII., and ).l. VII., fi<?. i), but it i.'< difficult to^nnpnrc them ex ictly, 

owiiio- to their (lifl'ereiit {le'>T('es of \v('ar. 'FIk' tulou of m. :i of th<! prc8<‘ul form 
.se('lll^ to liiive had lo\\('r (•(dumiis, h",^ disliuctly M'parated from one unother, than in 
,S’. In no indi\iduids of the latter were the hinder lower promolars relatively 

ns iiiUTOw as in some (IVinale) individuals of the pre.senl form. From N. (/itfun/ciis the 
])resent form is e(|nnlly widl distinonii.shed by its inferior size. The Inst up])or molar 
of that species (pi. XI., H<i'. -’) has no si^-n of the einf^ulum which is so conspicuously 
developi'd in the eorrespondinjj;' tooth of tlu' i)res('nt form : and the first and sc'cond 
molars are usually still widei- in iwoiiortion to tlu'ir lene-th. Finally the teeth of the 
lower jaw provisionally as.signed to that .species (pi. XL, tig. 1) are of a totally 
ditfenmt t\])(' from those of the jn’csent form. 

It ma}- accordingly b(' taken as ])retty evident that the present form is specifio- 
silly distinct from eithei’ of the three species of Siwalik pigs already described, and 
it now remains to compare it with the fossil species of Europe. It will probably 
suffice to state that the fonns coming nearest to the Siwalik fossil are those grouped 
in the table on pp. 51-^2 under tin' names of S. chceroidfs, A'. lockJiarii, and S. 
palwodiwrus. 'I'lie lower jaw figurc'd hy Kaup' imdor the latter name in having 
relativu'ly large premolars is v'ory similar to the sj)eeimen rej)resonted in plate VIII., 
fig. d ; its iiul and m. 2 are, however, rather jnoie elongated, but as this character is not 
constant in the .specimens r(*ferred to tlie present species it cannot he regarded as of 
sjK'cific v'aJiK'. 'J'lu' last uj)per molar of the same .s])eeies lignin'd by Kau])* is also 
very .similar to the corro.spomling tooth of the .specimen in plate VIII., fig. 10, 
although its talon i^ jdaced directly in the median line. Tin' ahove-mentioned 
.Specimens come nearer to the Siw'alik form tliaii any others which have come under 
the pre.sent wi’iter'.s imlicu'; and the resemblanee is indc'ed .so close that it ajumars 
(juite po.ssihle that tlu' two mav b(' sjH'cifically identical. Ih'aviug in mind, however, 
the extreme difficult \ of di.stingiii.sliing allied .sp('cies <»f the genus from the charaetei’s 
of their molaivs, it would he ru.sh to .say that the Euro])ean and Indian forms are the 
same ; and it, therc'l'ore, seems best that the iiuiin' of A', ////swfr/cw s’’ .should be, at lea.st 
jirovi.sionally, retained for tin' latt('r. 

Dhlribtillou.- Rc'iiuiins rcfc'rable to A\ hiifmlririi'i have h('('n obtained from the 
typical Siwalik Hills, from the Sivvaliks of tin* Ihinjah and l*(*rim l.sland, and from 
the low’er Sivvaliks of Sind, d’ho lattt'r cii’cmnstaiice is of imjvortance, .since it is 
from the w'estern sid(' of India that sjiecios (•loseI> eoimecWd with European fonns 
usually’ occur. 

Sjn'cies A: Sis I'CNMajuunsis, uohin. 

II is lor//. ---hi 1S7H the jircsonl writer' g-.i\(> a jireliminaiy description of a 
fragment of the maiidihle"' of a small Siwalik pig, which was referred to a new 
species under the ahovu* name. 

I “ ItuliJi'c,” rt rv., J,1 VJ.fips. 1, la « JM, fig.2 

3 'I'Ik n.tmo iS pain iuhtn tt\ jmbUshod in I8d3, and iS. m 1847 ^ ‘ Rocoids,* vol. XT , p 81 

b Jti th( oiij^inal noticr two spcfinioris no TiitiitioiiMl tin second (pi VTII , ftp: C) lK’lonj^«», however, to a young 
indn idual of 6 A o /n 
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Mundiblt ', — Thp dentition of tlio above-mentioned mandible is n'presented in 
plate VIII., 9, 9a. I’bc specimen, wbicb was obtained by Mi’. ^Pbeobald from 
the Siwaliks of Asnot, consislh of the binder d(*ntal ])oi’tion of the left ramus, and 
contains tlie three true molars; of which the tirst is well-worn, and the third only 
touched on its anterior columns. 'Fhe dimensions of the specimen are as follows, 
viz.x — 

Length of Ihieo molxiiB I 4G Witlth of m 2 . 0 36 

M III I .0 32 Length ,, ,, 3 . .0 61 

WitlUi „ „ „ .0 29 Width „ „ „ 0 38 

Length ,, ,, 2 . 0 40 Dojith t)f j iw at ditto 0 60 

The condition of the te<‘th shows that the specimen belouf^ed to an adult 
animal ; and if the foregoiii}^ dimension# be compared with those of the mandible of 
h/stidrieus jriven on jiafifo 80, it will he scon that the present s[)ccimcu is so much 
smaller than the smallest individual of that species, that on this gi’ound alone there 
would be evorj^ reason for referring the former to a distinct species. There are, 
however, such differences in the last molars as to render the distinctness of the two 
beyond reasonable doubt. In m' 3 of the present form the talon is relatively much 
shorter and higher than in ht/sudrictis {compare plate VIII., figs. On, 3a) ; its length 
being less, instead of exceeding, that of the second main column ; and its height 
being nearly <'<juul to the latter. All the columns of the tooth are, moreover, 
relatively higher in the present s])ecimen, and they are more closely squeezed 
together. 'Pheso ditfen'iices in form and size are of such importance as to leave no 
reasonable doubt of the sj)ecific distinctness of the* ])r(‘S('nt minut(‘ form from >S'. 
hymdrieut, ; and it is quite evident that it cannot belong to either of the other larger 
Hiwalik sjiecies.' , 

'^Phe present sja'cimen agrees very closely in size with the mandible of H. 
mh'anius^ \ but is distinguished by the earlier protrusion of m. 3 (which is exceihion- 
ally late in the i)igm}-hog), and by iTT 1 and m -j being udativcly wider’’ : the pattern 
on the worn crow’iis is very .similar in the tw’o hums. All other existing sjiecies are 
of far larger size. Of the fossil species mentioned on j)p. ol-2 a])])ar('ntly the only 
one approaching in size to the ]uesent form is N. r(dtnliin\ w'hich is, however, still 
larger. The lower jaw of that sjx’cios is unknowm ; i)Ml judging from the description 
of the upper teeth it is unlikely that it should be sjx'cifically tin' same as the pu'sent 
fonn. 

DiHlitirlimh and ajhii/ies . — It appeals, *ther(‘for(’, that th(‘ present sj)ecim('n 
indicates the existonce in tin* Siwaliks of a diminutive specit's of pig, not larg(‘r than 
the existing j)igmy-hog of the Nepal tcu-ai. As it cannot be identified with that 
species, and is appanuitlv .smaller than any otlu'r de.scribed form, it may bo regarded 
us sjiecitically distinct, and nia} Im' known as S'. /iitnjul>i<nm. 

1 The distinction bctutdi tho Sauxfhifium uhhgutiurtti {Sn\ j nwllus^ Kale ) 'imU be noticed undti the head 

of tliat specif s 

2 Brit Mih , No J5 1077a 

MiLond iiKthii i>f tin io'-sil is bulb sIkuIu .lud widci than m 2 oi Ui < s])eeif s 
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Tlial A'. punJubicHftiii imiy l)o roj^artli'd as tin* aiK'ostor of A', suliwuus is hijjflily 
])i‘(jl)abl(>, both from its oecuiToncc in tin* same countiy, from its siz(', and from tlio 
circumstanco lliat in its lowov molars it prcsimts ovidoncc ol bciiif^ a somewhat nioro 
goacralizt'd form. 

'rho exi.stcnot' of the jnvsent pif;, which was not larkin' than a haro, side by 
side with tlic lar^^or race of the colossal N. h/uii (I’oiii/Kin j)l. \ IE, llf?. <5, with m. <1 oj 
jilate li”-. !»), which rivalled the hip|)opotanHi,s in siz(>, is vmy noteworthy, and 

indicates very ch'urly tin* luxuriance of the mainnialian lile of the biwalik epoch. 


U.\Dr.TKi{MiNi:i> Si'j:eiMKNK. 

Part of mandible from the Punjab.— \\\* 1, la of jilate VIII. of this volume 

there' are ^iNen two views of the .svniplnsial extri'inity of the' left ramus of the 
mandibh' of a larf^e jiifi: collected by Hr. 'rin'obald in the Siwaliks of the villa{?e of 
Asnot, Punjab, which does not agree with any of the sjiecimens described above. 
The fragment shows the br<iken canine, the ba.ses of jim. 1 and ]»m. 2, and the complete 
pm “5 and pm. 1 : the Ia.st tooth alone is .slightly worn. The triangular section, and 
comparatively large size of the caniiu' indicates that tin* sjiecimen belonged to a 
male. Tlu' lirst prmnolai is nearlN as long as the .second, and is closely apjiroxinuited 
both to the latter and to the canine, so that there is scarcely any dia.stema. The 
dimen.sions of the specinn'ii are as follows, cA.: — 


Interval Im txtttn (aniiR and j>iii 2 

0 S(» 

Width of pni 3 

0 6 

,, , j)jii 1 and ]»m J 

0 2 

Height ,,,,,, 

0 91 

liCngth of pm 1 (ahtolus) 

0 bo 

Longlh,, ,, ,, 

0 81 

n ,, 2 (dittos 

* 0 1.1 

Width „ 

076 

, M M d 

0 ‘»2 

hong dmuK t( r ot caniiiu 

0'85 


'rids jaAV (libers from the mandible of N. titan figured in jdatc' JX. by the large 
■siz(' of pm. I and In tlu' shortne.ss of the interval between that tooth and pm. 2‘, and 
from the mandibles of the .same s])ecies n'jiresented in plates VII., fig. 4, and Vlll., 
iig. ], by the ab.sence of the inner column {a) in pm. 1, Avhich is constantly present in 
all the kiKJwn jaws of that .species, 'riu' two lust j)remolar.s are very dili’erent from 
the corre,spon(ling teeth of the mandible figured in jdate XJ., tig. 1. under the name 
of S. pi//anteus; this diiference being e.sj>ecially marked in the case <»f pmT 5. These 
diil(‘rences niv so great that it may lu* jnx'tty safely concluded that the .specimen 
does not b('long to either oi the tuo sp(“cies mentioned. The al)ove-meutioncd teeth 
arc of the .sanu' gcmoral form as those of tin* femah* njandible of N. falconeri 
n'jnesented in plate VJI., tig. 1, but art' of very much larger size : in that specimen 
Jim. 1 is of relatively smaller .size than in the jm'.st'iit jaw, and is .se])arated by a 
considerable interval from pm. In tJie ntale lowt'r jaw of that sjjecies figured by 
Baker and Durand,' the dimensions of the jmnnolars are us follows, viz .: — 

fust prenutlar . 0 36X0 1^ 7’hii(l pioiiioJ/u . . . 0 62X0 36 

Second ditto . . , . 0 6 XO 27 J'ourtli ditto 0*7 XO 61 

It appears front these dimensions that the teeth are considerably smaller than 

1 Op, it( , jdatc XXXV., fig. 3. 
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those of tlui juTsent sj)cciin(*ii ; pm. 1 bcinjj also sinuller a.s compared with pm 2, and, 
from tljo fi<^iire, heiiij^ separated hy a eonsidi'rahle interval from that tooth. 

The present .sja'cIuK'H is of far too large a size to liave belonged to either of the 
other two s])eeies of Siwalik pigs. Jt reciuirt's, liow<'V('r, the evidence of the true 
molars before it can certainly be deteriniiu'd that it does not belong to a largo race 
of S. f<t leaner i, but it is highly 2 a’obablc that it does not. Should, however, later 
discoveries indicate that it does belong to that sjn'cies, then there will be good 
evidence that a few individuals of the latter ranged into the Punjab. If, as seems 
j)robable, it is sj)ecifically distinct from A', falconeri, the pi'esent specimen indicates a 
sixth species of Siwalik ])ig. 

Maud ihle from the Nurbudus. — In jdat# IjXX., figs. 8, 8a, of the “ h’.A.S.” thei’O 
is rejire-sented under the name qf A', (//(/aniens the invirly i-omplete mandibh' of a jiig 
from the Narbadas, which is now in the Briti.sh i^luseum (No. y(),81!t). The whole 
of the teeth arc juc'served, mT-'J being in an early stage of wear, although fully 
protrmh'd : the small size of the canines jirobaldy indicates that the .siiecimen 


belonged to a female. 

1th (liinoiisions arc as 

follows, — 


Loiip^th of last fno ttuth 

i c 

IjoiiKlh ot in 2 

1 0 

,, ,, thioo true laol.iis 

3 4 

Width 

0 VI 

n .1 

0 64 

Leiij^th ,, ,, 3 . 

1 7 

,, ,, m 1 

0 CO 

Width „ „ . . 

0 80 

AVidth „ „ 

0 63 

lAuig di iiULtti (if (ariiiio 

0 76 


]i<np:th of syinphyrtis 

I'O 



'^I’he.si' dimensions indicate an animal of about the size of the female of A’. 
falconeri, and it is evident from the .structuri' of the chei'k-tci'th that it is only with 
that spech's among the Siwalik forms that the .specimen can b(> compared. In 
specimens of S. falt'oncri \v\[\\ the teeth in about the sanu* stage of wc'ar m. 2 and m t 
are lusually longer and narrower ; and the com])Ie\ity of the ])attern on their Avorn 
surface ajijK’ars decidedly greater. 'I'he inner columns of the molars of the Narbada 
jaw ajiparently have their inner surfaces le.ss llattimed : but the talon of m. •> seems to 
have the same numlier of columns, although these ar(' relatively smaller. I'ho 
incisive alveoli of the sjM'cinKui an* h'.ss dejiressed bi'low the* levid of tin* molar 
Serif'S than in H. falconeri, and the interior border of the .sym 2 )hy.sis is inclined more 
ra])idly upwai'ds. Although thc.se ditfcrences aj)j»c'ar comjtaratively .slight, yet it is 
not imju'obable that they may b(' of specific valiu' ; and it is highly likf'ly that the 
fossil ]ug of the Narbadas may hav(' been mon' closc'ly I'elated than any of its 
Siwalik congeners to existing Asiatic species Kke A', crklalus. 

Grars II.: IIIPPOIIYUS, Pale, aiid Caut.> 

I’hc history of the genus is given under the head of the Bj)ecics. 

Sju'ctcs : Hiri’onYirs hivali'.nsis, Pale, and Caut. 

Synonym. Sns (lIip/iol///7(s) sivalcnsis, h’alc. and Caxit. 

Dislor //. — Apjxarently tlu> tir.st published nu'ntion of this genus and species 
occurs in Sir 11. Oavch’s “ Odontograjdiy (bSUt-o), Avhere an n])per molar is 

1 Jti Owiu’h “ J» /)02 (18D)-'); It 8f«nis bev( <in tlit uh<)l< , us im 1h< cast of Huccunn to 

tiulht ntiailo tlic as abo\o : it inigJil, ho^^uvu, ))i* gntn ub ‘ Uwtii (/i lalt iinl Caut.),’ in which fam tlu Baino would 
have to bo done with Jtiya*umctoi>* 2 I^oc cit. 

N 
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fijjurod* under the name of Ilippohyus sivaleusts, which was probably at that time* a 
manuscript name of Falconer and Cautloy’s ; and it is stated that the structure of 
the upper nmlars makes an ajiproach to tliat of the same tectli in the hippopotamus.® 
In the 8tli part of the “Fauna Autupia Sivaleusis (1847) a skull and throe 
fragments of the mandible are figured umler th(i name of Sus {[lippohi/us) sivalensis ; 
while in the iiotico of tlio Siwalik fauna in the “ Pala'ontological Memoirs,”^ 
compiled from Falconer’s notes and letters, Ilippohyus is alluded to as a distinct 
genus. It thus seems doubtful whether this name was intended by its founders to be 
used in a generic or subgcmeric sense: tlio jicculiar character of the dentition leads, 
however, to the conclusion that it should be used in the latter sense, although there 
arc nf)t wanting sig-ns of a transition from this genus to Hus. Beyond the brief 
notice by Sir R. Owen no descrij)tion of the ty])e sju'cies lias ev'er been published, 
d’he jiresent writer has recorded"’ the occurrence of the genus in the Siwaliks of the 
Punjab, and indicated the jjossibility of some of these remains belonging to a 
second sjiecies. 

(^raiiiuui am/ uppvf i/i'nli lion. — 'J'hree views (y) of tlu' type cranium, which is in 
the British Museum, arc' given on plate LXX. cef the' “ F.A.S.,” and the dentition of 
the right side (reversed) is representc'd of tlic' full size* in fig. 1 of the succec'ding 
plate. With the ('.xcejtfion of the loss of the zygomatic archc's, (he e.xtremity of the 
pn'uiaxilhe. and a portion of the occiput, tiic* specimc'u is in ('.xcc'llent prc'servation : 
it shows the alveoli of three inci.sor.s, of the canine, and of the first and .second 
preniolars ; the remaining live tc'eth arc' in position, but in- •> is not fully ju'otrudcM, 
which indicates the' sub-adult condition of tlu' .spocimc'n. Jn thc' following table its 
dimemsions are compared with those of a nude skull of Hus andainanensisy ec.: — 


From oc< ijiital coTidylc to .iiilcrior border of incisive alveolus 

llip]K)hvu.s. 

yo' 

Sus. 

8 y 

,, lower bolder of loiaiucn magnum to juistmioj bolder of palate 

2 3 

2-4 

,, iiostorior liordet of jialate to jmsterioi bolder of iiieisivo foiaiiiLii 

iri 

616 

'JVansvotso di.iriJotiT of botli condyles ...... 

P88 

1*66 

Length of pabito ... 

0-3 

6-2 

,, ,, fterieh of eheok -teeth ... . . . 

1-3 

3 64 

,, ,, jtabito in front of pm. 1 ...... . 

i-y 

201 

AN'idth of inteniiolar space at in. 2 . . .... 

1-2 

0 88 

,, ,, jittlatc at canines ... ... 

1 05 

1*0 

o M i. 2 ... 

0 7 

0‘6 

Length of thie« tiue molais 

2 7 

2-2 

Intel vjil h< twneii pm, 1 and jtni, 2 .... . 

0-2 

0-0 

Ltnglh of pm. 3 . . 

0-5 

0-4 

Width . . . . 

0-4 

0 33 

Length „ 4 

. 0-6 

0*44 

Width „ 

0-5 

0-46 

Length ,, in. 1 .......... 

0-G 

0-67 

Width 

06 

0 48 

Lenglli ,, ,, 2 

09 

0 7 

Width 

0*8 

0*68 

Length ,, ,, 3 . . 

116 

0-96 

Width 

0 8 

0-Gl 

Interval hotweon i. 3 and pm. 3 . 

0-6 

1-30 


1 PlatoCXl... %, 7. 

2 J1 Rs vi'iy Mludhor Iho iiairiH llippolujn^ was inlondiMl to indicate affinity with the hip])opolamu8, or with the 

Iforse , to tlio inohirs of the latter of which tho8o of thiij Siw.tlik jiig present a distant rohcmblaiwo in the pattern of thoir 
grinding surface 

Pis LXX., LXXI. 


Vol. I., p. 22. 


•'> ‘ liocords,’ vol. XI., p. B2. 
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Ihe general form of the skull is essentially that of a pig: the frontals are, 
however, unusually flat, and the nasals wide ; while the contour of the masticating 
surface of the scries of cheek-teeth is more convex than in any pig: the palate 
extends a consideruhle distance behind m. it. '■p])(^ foregoing dimensions show that in 
general size the biwalik skull belonged to an animal considerably larger than the 
Andamanese pig; although in some of its dimensions it is smaller than the latter. 
1 hus the ])ortion of the ])alato in front of pm. 1 is very considerably smaller than in 
S. undwnmunniH ; indicating that this part of the skull is considerably shorter in 
proportion to the portion la'hind I'm. 1 than in that species of aS'«.v, which is one of 
those having relatively short nasals. I'bis shortness is caused by the small size of 
tlu' canine (the alveolus' of which is not*larg('r than that of i- ^), and the absence of 
any diastema betwemi it and ; the jm'sence of which fonns such a marked feature 
in all specit's of »S'h,v. 'Phe canine was evidently a small incisor-like tooth, which did 
not project outwardly beyond the incisors, d’ln* third incisor (i. Jl) is hirg(T than in 
and is in close appositkm to the preceding tooth : i. 1 is larger than {'ither of 
the other tof'th of that sewies. In all these distinctive points the Siwalik skidl agrec's 
precisely with ////o/Z/tr /»«;.'■' 'J'he anterior porti(tn of the ])alate is vaulted, as in that 
genus and N«,<f ; hut the anterior palatine foramina are ap])arently somewhat smaller 
than in <>ither of thos(> genera, and thereby make some apjmoach to 

In th(' Indian !Mus('uin there are two inip('rfcct crania (Nos. B. 0'.’, O.’t), collected 
by Air. Theobald in the Siwaliks of the Punjab, agn'eing in all essential points 
with the typ(' sjtecimen. '^I'lu* second of tlnsv* sjas-imens shows tlu' exc('Ssiv(' width 
of tho nasals, and th<‘ extreirndy small size of thi* alveolus of the canine: the length 
of the series of cheek-teeth is only .'b!) inches; and it is ]>ossiblo that these sjiecimens 
may indicate a smaller race, or even speci<'.s. 

The u])per cheek-dentition is dt's<u'ibod by Sir 11. Owc'u' in tin* following words: 
“Each upper true molar has its crown cleft by th(> common or crucial valleys, the 
transverse one passing from within forwards ami outwards. Each of the four 
jirincijial lobes is subdivided, not by a vertical central d(»])ression, imt by a fold 
p<'netrating its anterior and po.sterior margins: tlu* ('iianu'l at first shows additional 
minor jdications ; but is worn down progressively to tho sim 2 )ler ])attern above 
de.scribed : tlu* outer lobes arc* conv<*x ('xternally. d'he first j»reniolar is very small 
and simple, .separated by an inttiaal of its own breadth from tlu* second : both this 
and the third have transversely compressed crowns, the fourth has a sub-trihcdral 
crown.” 

In plate XII., fig. 17, there is re])rescnted a fragment of the right maxilla, 
collected by Mr. Theobald in the Siwaliks of Asnot, showing ra.2 and m. .‘t, uiid 
belonging to an older individual than the ty})e sjiecinien. d’lui last molar is fully 
protruded and partially worn; and m.” about half worn. In %. 21 of the same 
plate there are represented the eornwjxmding te('th from a ])alate specinu'ii, also 

1 'J'his ahooluN is tlio hollow iimiiedial t ly iii mUaiiti of j)in ] iii tho lif-uio ni Dlate LXXl., fig. 1, of the “ K A S.” 

2 lL,g. U, uatohomiy ride Filhol. ‘ Anu. «(i. (ieol.,’ vol. XT , pi. VI 8 Op, ctL, j). 662 
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collected by Mr. Theobald in the Punjab. In this specimen the teetli are still more 
worn j ui. 2 being' reduc(*d to a plain .surfa(*o of dentine, and about half worn. 
There is another vt'ry similar specimen in the Indian Museum (No. B. 67), from the 
same loealit}'. 4'he following table gives the dimensions of these three specimens, 
taken in the same order : — 


Length of m 2 

. . 0-9 

0’88 

0 77 

Width 


0 86 


Length „ 3 

1*48 

1-43 

1-22 

Width 

0 99 

0-93 

0*79 

,, ,, intermolnr spact* at ni. 2 


1 30 

1-34 


The.se dimensions are so near to «)ne another that all the .specimens may be 
])rovisionally' cla.ssc'd together, although it i.s^uot impo.s.sible that th(‘y may belong to 
more than one s[)ecies. Jt will be .scsui from the tignres that the talon f>f in. 3 is 
relatively short, and corresponds Avith that of the homologous tooth of S. titan 
(pi. VJl., fig. 0); consi.sting in an early .stage of Avear ())I. Xll., fig. 17) of a hinder 
]»orfion (i), and a median column (a). 'I'he .sann* figure .sIioaa's the corre.sjmndenco 
Ix'tweon tlu' other p<n’tions of the tooth and the molar of A', titan. 4'hus tliere arc 
in <'ach tooth four main columns AvitJi three acee,s.sory columns {a,y, h) in the median 
line: at a later stage of Avear (pi. Xll., tig. 21) the ace(‘S.sory nuKlian columns unite 
Avith tlu* iniu'r main columns (as is the ca.se in Hu&), and ju'oduce the coni])licated 
pattern characteristic of the genus. 'I'lu' difference' betAV('cn the molars of IJipjinlitjus 
and Hun titan con.sists in the columns of tin* former being talh'r, more elongated 
antero-po.steriorlA , Avith their outer Avails more' flatte'ueel, anel the fefielings e»f the 
e'liumel niue-h dee'per ; by which means the' A'alk'ys are made' very de'e}), mirreiw, nnel 
sinuoeis. The' molars of H. fah'vncri {\i{. VII., tig. 5)' arc in some resjie'e'ts interme'eliate 
be'tAA'e'e'ii the tw(», anVl e-asily .shoAV the maniu'r in Avhie;h the' tran.sition has taken 
jelace. The' tliirel moliir of the last-miuu'el spe-cie's is Avidely elistingui.sheel by its Aa'i’y 
complex talon ; and the' columns of all the' nieelar te'e'th have' been meire sepieczeel 
teege'tlu'r, .so that the' A'alh'ys are te> a gre'at exte'iit eeblite'iated. 

Jfanifihtc amt tower iteutitiou . — In ])lute IjXXI., fig.s. 2, il, 4, eef the “ F.A.S.h 
tlu'i'e' are repre'sented thre'c fragments of the manelible anel leewe'r elentition eif a pig- 
like animal, Avhich fremi the .structure eef the ti'cth uneh)ubteell\’ bejlemgs tei the 
jere'.se'ut feirm. 'I'he' fir.st sjee'cime'ii .sheiws m. ,l anel a piirt eef m. 2 ; the second m.T and 
lu. 2, the feu'ine'r much A\'e>rn ; anel the third the .same' ,te('th in a h'.ss Aveern eamditiem : 
all tiire'i' .spee'ime'iis came fremi the Siwalik Hills, anel are nenj| in the Brili.sh Mu.seum. 


The followiiij^' lal)lo shows the diiiiensioiis ol‘ 

thoir tooth, 

vh .\ — 


Lrngth ot in 1 . . 


( T) 

0-65 

Width „ 


0 


Longlli ,, M ... 


10 

0-86 

Width „ „ „ ... 


0 63 


Length ,, ,, 3 ... 

116 



Width ,,,,,, 

0*73 




In plate Xll ., fig. -‘1, eif the prese'ut veduine there are represented the hiueler cheek- 
teeth e>f tlm right ramus of a mandible e'eillected by Mr. 'J'he'eibald in the SiAvaliks eif 

1 In (h( upi»or inolarn oi S. Jakomn the lottein y conospond to h in those of tho prfjoni specioft 
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Kolsa, Punjab : the corresponding fragment of the loft ramus was obtained at the same 
tune, as well as tlie extremity of tlie symphysis, one half of wjiich is ropresouted in 
fig. 19 of the same plat(\ The first and second molars are much worn, and m. Ti is about 
half worn down, showing that the specimen belonged to an aged animal. Tlie structure 
of m. 3 shows that the specimen belonged to the jircsont form ; and the dimensions 
of the teetli indicate an individual of about the saiiH* size as that to which the upper 
molars represented in fig. 17 belonged: the great width of the teetli probably 
indicates tliat the specimen belonged to a male. In fig. 18 of the sauu) plate there 
is represented a fragment of the left ramus of a somewhat similar mandible, from 
the Punjab, containing a fragment of m.*J, and m. 3 impmfect on the outer side : this 
tooth is almost unworn, and from being slightly smallcT and relatively rather 
narrower than the eorri'sjiondiTig tootli of the last sjx'cdnu'u it is probable that the 
present specimen Ix^longed to a female individual. In figs. 20 and 4 of ihe same 
plate there are rej)ri*sent(Hl two fragnuaits of llio left ramus of mandibles of a 
species of tlu^ presinit genus ; also from the Siwaliks of Iho Punjab. The second of 
these sjiecimcnis contains the thrcci true molars, and a fragment of pm. 1 ; whilst the 
first contains m. 3 and a part of m. i}, ibese teetli luMiig rath(»r more worn than in the 
first specimen. The teetli of tlu' sjiecimon r(»pres('nt(»(l in fig. 4 agr(»e in rt‘lalivt' size 
with those of one* of tin* small crania in the Indian Museum noticed on jiage 87 
(No. li. 03), and from the gr(‘at ditfiu’ence in size between them and the teeth of tlu^ 
sjiocimen represented in fig. 3 it is (piite possible that the jiresfuit spiuumen and the 
crania belong to a small form, Avliich maylx' sp(‘cifically distinct from //. .s7V7//rm7'.y. 
There is, however, su(‘h an amount of variation in tlu^ size of the diffluent sjiecimens, 
which appartuilly juesent no distinctive struetural ])oints, that notliing would be 
gained by attempting to si'parati^ them. iliimuisions of the ti'dh of tlie four 

specimens described above (takcai in the same order) are us folloAVs, vu ,: — 



Leiig^Ui of m 2 

0 86 


0 71 


Width „ „ 

0 7 

0-69 

0-5 


Iiength ,, ,, 3 

1-77 

1-6 

1-35 1 25 


Width ,, ,, ,, . . 

0 8 

008 

0-6 0 53 

111 

stru(;tiirc flu* lower imfiars 

are jireeistdy analogous 

to the upper ; but the 

talini of 

m. 3 is ]ierhajis rather largcu" 

ill jiroportion to 

that of 

111 . 3 than is usually the 

case in true pigs. In the number of 

tlie columns eon 

1 posing 

its talon m. (pi. XII., 


fig. 18) corresponds with /SW (pi. VII., fig. 4) ratlu'r than witli S. falconer i (il/id, 
fig. 2). A comparison (it the figures will show how ni. 3, is formed b}' an amplification 
of flic jjlan of that of the eoiTesjionding tooth of N. ll/anj in the suiiic way as lias 
been shown to be the case' with la j} ; the tooth of S, /alco?ieri being in some respects 
intermediate. 

The symphysis bedonging to the first of the foregoing specimens, of whicdi the 
left side is rcpr(\sent(Hl in fig. 19, shows flic tluei* incisors, and the broken liases of 
the canine and imi. I. The latter was insc*rted by a comjiressed conjoint fang, and 
was evidently ri'latively larger than in s<us ; it is sc'parated by a very short interval 
both fnjiu pm. 2 and the canine. The canine (c) is not of lai'gor diameter than the 
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second incisor, und its crown was hi all probability not produced much above the 
level of the incisors it is in iinmodiate contact with i. »‘3, the base of the latter being 
ind(*nted by the canine. The incisors are all much worn ; and are directed 
considerably more uj)wurd]y than in Sus, The first incisor (i. l) is a narrow 
coni])ress(‘d tooth, of inucli the same form as in that };enus. ^J^ho second incisor is 
niiicli larger Ilian the first, and its crown is greatly (wpanded lat(Tally towards the 
summit : in gt'iu'iMl form it is more like the corresponding tooth of a ruminant than 
of aSW. '^riie third incisor is considerably smaller than the second, but had a 
similar!} e\pan(l(‘d cro\Mi, ami is likewise mort' lik(' the eorresjnmding tooth of a 
ruminant than a jiif*. In the absen(*e of any fliastema the jiresent sjiecimen 
n's('ml>les Unolherinni ^ ; as it do(\s in the expanded crown of i. and th(‘ curved form 
and u])ward dirc'ction of all tin' incisors. Tlu' Iarg(‘ si/e of i. J and its expanded 
crown are, hovv(*i(u’, characters not found in Jlf/oiluriian \ and are very decided 
ruminant characters. I'he form and direction of th(‘ incisors clearly indicates that 
was an animal more adapted for grazing than the true pigs: — a conclusion 
fully borne out by tin' (‘luuMCters (d‘ th(‘ molars. 

Aj/inilies . — ^Fhe fon'going comjiarisons indiiaite jirc'tly com'lusively that the 
])r(‘sent form is geiuTictdly distin(‘t from >SW. In certain cranial charactt'rs, and in 
tlu' arrang(‘mcnt of the tc'ctli the gtauis shows strong indications of afliniiy with 
ll/iol/irrimn. In the structure of its molars it is, how(‘\(‘r, wid(‘ly diifenait from that 
genus; speiaes of with compariitiv(‘ly sim])le molars, like S. occup} ingin 

this res])ect a middle position betwecui Ibiolhpraim and Uippohjjus, ^Phe true molars 
pn'scnt a very considerabh' rc‘senlblance to those of lUppopotaniuSy but arc widely 
distinguished by tho eijual development of the longitudinal and transverse valleys, 
ill place of tlu' diminution of the former and the eudargement of the latter. There 
is a distant r<\semblancc to tlu' imdars of the horse in those of the present genus, 
which cannot, howi'ver, be taken to indicate any allinity between the two : if the 
generic name Avas assigned from this rcsmnblance it is a highly objectionable one. 

In another direction the molars of Ilippohi/us make a deluded approach to those 
of some of the sedenodont Artiodact}la. Thus if the up])tT molars of simple 
sidenodonts lik(‘ Uemimerf/x or IJj/oj^offnuu^^ be compurc'd with those rejiresented in 
plate XI 1., tig. 17, it Avill be seen that the ])lan of structure is essentially the same 
in the two ; tli(‘ median columns i/, //, in tin* ilippohj/us molar (‘orresponding to the 
extnunities of llu^ cri'sciuits of the selenodonl tooth. The molars of llipjwhyns arc, 
hoAvi'vm*, l('ss liki' those of the ruminants than are those' of Ilemimcryx^ and are of 
far too (‘omph'X structure to be on tiu' ancestral line of that genus ; whence it is 
probabh' that llipj^ofu/us may be rcgardi'd as an oUshoot from a pig-like stock which 
has dic'd out Avithout descendants. 

Dislnlnilion , — Remains of JUppohyus haA^e been oblalni'd from the typical 
SiAvalik Hills and from the l^uiijab. The smaller form comes solely from the 
Punjab. 

I Vuit rUhoi, ‘Ann Sci (t( (il ,* \ol XI , ri» pi A'li 


vol 11 , 1>1 XXJ11 
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Genus III. : SANITIIERIUM, H. von Meyer. 

Species : Sanitiierium schlaointweiti, II. von ’Meyer. 

Syn. A'ms pusillm. Falconer. 

Mandible. — Tlii.s f^enus and species are founded on some fraffincnts of the 
niiuidiblci and lower molars of a small pig-like animal, obtained from the Siwaliks of 
Kiislialghar, Punjab, which have been already described and figured in the first 
volum(‘.‘ One of these specimens (the original of Sii.'t pusillus of Falconer) has, 
however, been refigured in plate VIII., fig. 7, of this volume in order to show its 
di.stinctness from the mandible of punjabimsis [ibid, fig. 9), with Avhich it agrees 
very closc'ly in size. 'I’lie .sj)ecimen consi.sis of a fragment of the right ramus, 
containing the third true molar in an early stage of Avear, of which the anterior 
columns have been broken off. It Avill b(‘ s(‘en that this tooth ditfers from the last 
molar of iStts pimjabientiis by the ])resence of a di.stinct cingulum on tin* outer side 
of the second main outer column ; and by the A'cry large d('A’'elopment of the tAA"o 
hind columns {b, c) of the talon, as well as by the union of the mediaii acce.ssory 
colunui (a) Avith tin' outer main column of the tooth ; the other nu'dian accessory 
column (c) being likt'Avi.s(' united with the same main column. A eomjjarison of the 
Sanif/nriiiiii molar AAith the corre.sj)onding teeth of figniA'd in plate XII. 

AA'ill show that in all these' re.s])eci.s, as Avell as in the compre'.s.sion of the main inner 
columns, there is a much closer resemblance between the tAVo than tlu're' is Ix'twoen 
^lailllicrliiui and Sus. '^Fho tooth of llippohi/uti is, however, unju-ovided AA'ith the 
cingulum which forms such a marked feature in ^auitheruun. 

'^I’hese comparisons indicate that the latter genus (as fiw as the very slight 
materials on Avhich it is founded admit of its characters bc'ing detined) is more 
nearly allied to Jlippobyua than to /S’hs. 

Genus IV.: nYOTJIKRlIJM, 11. von Meyer. 

Syn. AmphieJmrus, Brav. (V) MSS. ; Clurromnrus, Gervais, r.i Lartet, MSS.; 

C/ia'rothi‘ria?n, Lart.; /’alaor/urrus, Pom. 

Siinonomi /. — 'Flic name Ui/oiberiinn Avas apjdied in 18H4 by 11. A'on M»'}'('r* to //. 
kdpmmcringl. In 1840 PomeP fo’umh'd tin' genus I'aUrocha'nis, W'ith the two sp('cies 
/k fjipus and P, major. “In IS51 tlu' wtxma' Charotherium Avas aj)plied by lairtet^ to 
sov('ral species, one of Avhich Avas named C. sau.miiieiinc \ and a])j)ar('ntly about the 
.same time Lartt't’s manuscript name ('lovromorut^ was ('inployed by Gervai.s'’ for two 
foi'iiis AAdiich he nanu'd C. simplex and V. mammiluhis. The name Amphiehivrus.f 
Bravard, is ajtplied to certain s}) 0 cimcns in the British Museum. In 1859 Gervais” 

1 (68), 1)1 IX , f^s a “ l)i«* fo&silo Zalmo uiid Kutn Ijin \tm (JoojprtnHinuni],” ]> 43, pi 11 

3 ‘ Bull. Soc. (Icol. France,’ 2nd ser , vt)l IV , p 381, pi IV 4 “ Notice sui la Collinu dc aaiisiui,” p 32 

ft “ Zool rt Pal FiiiiK, ,* Iht td (1848-62), p 198, note 1 , and explanation ol plate XXXllI , p. 7 
6 lb%d^ 2nd ed , p. 182. 
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came to the conclusion tliat all the above-mentioned names wore really synonymous; 
and adopted the name Hijotherium, which has the priority. The same view was 
subsequently adopted by Peters*; but Prof. Gaudiy* retains the two genera 
Hyotlieriuin and Ptilccochcvrus ; although admitting that there is practically no 
distinction between them.* The former view will be adopted in this memoir. 

Number of species.— is such utter confusion in the species of the genus 
that without an actual comparison of all the types it is impossible to arrive at any 
satisfactory conclusion; and the following list of the non-Indian forms must bo 
regarded as purely provisional : the most doubtful species are indicated by an 
asterisk. 

*1. Hyotherium medium, II. Meyer.* ' Miocene, Germany. 

An insufliciontly described species, whose claim t# distinction is considered very doubtful 
by Peters.** 

2. Hyotherium meissneri, H. Meyer.® Miocene, Germany. 

Charopotamus 7 neissni'n\ Meyor^ (1834.). Sus meiuneri, Kaup.* 

A species Dearly ('qiial in size to /A iypus (with which it i.s iiit'ntifitHl by Peters® ) ; but 
appaiently (listini»uishcHi by its more elongated upper triu‘ molars, in which the 
cus])s are less distinct than in that speciesd^ Tht‘ lower jaw fig^ured i)y Gervais'* 
under the name of ChiPtomorus siffiplex, and leferrcd by Peters to the present sjiecies, 
IS ap})arcntly disliiu't from tin* ty[)e inandibk* of H, mehsiuri. If H . memneri 'dwA 
II. /yptis are rcsdly synonymous the former name has the priority. 

•3. Hyotherium minimum*’ (Chiv.). Miocene, EYance. 

Si/s kptodou, Pom. {teste Gastaldi). 

(.?*) //. CHvien, Pet. , Antlnacotherium minimum, (hiv. 

This species is refern'd tf) Ihothetium on tlie authority of (Jervais,^** who figmred a 
Jowef jaw Iiclimging- to an animal lathei larger than a pe(’(\ir) : (he molars seem to 
have a teiuh'in'y to a stdenodont structure which is wanting in other forms. It 
aj)pears that J^cters^^* c onfnsed tJiis .sjx'c ies with Anihfaiotheriian minutu)n,Vs\\x\Xi}^ \ 
since when mentioning that name he n‘lers to Gervais’ tig-ine of I/. {A.) minimum. 
In the mandible hgured by (iaslaldi tiie columns apjiear more conical. 

I ‘Ponschr. k. Ak. Wiss.,* vol. XXIX , p. lUf), ft. uq., 1869. *1 “ Les Kiichaimiments— Mam. Tort./’ p. 71. 

» It is aomrwhat difficult to ascertain I>r. Filhol’s viows ; in orio memoir (‘ Ann. Sci. (Icol./ vol. XI.) ho apparently 
uses tlu* name Uyuthnium in its widest sonso ; but in anothor (“ Phosphorites du Quorcy ”) ho omploys both Palaochoerua and 
Chmromo} ut. 

4 ‘N. Jahrb./ 1841, ]). 104. b Op. cit., p. 196. 6 * Jalah. Nassau Vcr. Nut./ vol. VI., p. 116, pi. IV. (1860). 

7 “ Gooigonsmimd,” p. 61. 8 “ Peil'dgc,” pt. IV., jd. VT. ^ 9 Op.cit. 

The spociiiums hgiircil hy Kaup have distinct columns, 11 “ Zool. ct I'al. Franc / 2nd od., pi. XXXIII., fig. 6. 

12 Gervais [op. rG., p. 182) suggested the possibility of the unity of these two forms. 

13 Vide Gastaldi, ‘Mem Ac. Real. Torino,’ ser. 2, v(d. XIX., p. 22, pi. Vlil., fig. 38. 

H “Zool. ot Pal. Franc;.,” 2nd ed., p. 187, pi. XXXTII , fig. 6. 

16 Op. fit., pp. 196, 214. Peters objects to the name minutum, and substitutes enrieri ; but it would seem that the latter 
name is really a synonym of mtntmum. 

16 Itefciicd in vol. II. of the present work (p. 149, where it is wrongly authenticated as Cuv.) to Jmphiltaqulus or 
JHchoduu : it is identified by Hr. Filhol [** Mftw. Foan. de Rowrow,” freprint] p. 240) with Ofhrun rommunitt, which is the 
same as AmphiUayulun fommnnxa : the same view having been previously taken by Gastaldi [op. cit,, p. 23). 
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4. Hyotherium platyops (Cope*). Miocene, N. America. 

Faloiockaems plaijvps. Cope, 

' Said io bo the largest species of the genus, but is yet unfi^red : P55L1 remarkably 

elongated ; and p j narrows internally. 

5. Hyothesiuu sojmmeeinoi, H. von Meyer.* Mid. miocene, Europe. 

Chesromorus mamnilatus^ Gerv. {tesU Peters). Sus antedilmianus^ Kaup {apud Blain), 

(?) Chmmtherium dupuiifi Lart. (?) in pari$, Sus charothmum^ Blain., in park. 

Chmrothmum sansaniense, Lart. (ksk Peters). Sus sommtringi^ Blain. 

The largest European species ; of which the molars are of a complex structure* 

, ’ approaching those of Sus, 

6. Hyotherium suBiBQUANS (Cope*). Miocene, N. America. 

Palccochcerushuhmquans^ Cope. 

An unfigured species, said to be about the size of Dicotyhs iajacu : a distinct’ cingulum 
on outer side of upper molars. 

*7. Hyotherium suillum (Pom.). Low. miocono, Europe. 

Pakcochocrus suilluSt Pom. (?) Amphiclmrus tjpus, Brav. 

This species was formed by Pomel on the evidence of a skull in the British Museum 
(No. 34,961),*' and is said to be one-third smaller than //. ijpus. Dr. Filhol,® however, 
provisionally refers this specimen to the latter sj)ecies ; but he regards the lower jaw 
figured by Gervais under tht* name of //, hpus, as really belonging to that species, 
whereas Peters has shown that it is probably distinct,^ and smaller than the projier 
jaw of that species. Both the former specimen and the British Museum specimen 
may, therefore, possibly belong to the same species, which will then be distinct from 
H, typtis mul may retain the name //. suillum. 

8. llyoTHERHrM xyrUH (Pom.). Up. eocuiio to low. miocono, France. 

ChiVromonis shnphx^ Gerv.^ {Jisic Peters). Paheochosrus typus^ Poin.*^ 

A species of about the same ‘ iz(‘ as//, mch^mti. The crown** of the upper true molars**^ 
arc nearly square, with v<Ty simple columns. 7 'he lower jaw figured by (iervais'^ 
under the name of C hwfvmorus simplex has been shown by Peters to probably belong 
to this species,*® A mandible from Quercy figured by FilhoP* under the latter name 
may likewise be referred to tliis species. 

1 ‘ Bull. U. S. Gool. Surv.,* vol. VI., p. 174. 

2 “ GeorgouBinuud,” loo. cit.\ Teters, op. cif.^ p. 196, })la. 1., JI. Tlio Hynonomy is mainly taken from the latter 

memoir. ValmochcoruH which Peters refers to this species, is, however, 011 the authority of Dr, Filhol, referred to H, 

waist housi. 

B Identified by Gervais both wih his C. mammilaias and Su$ ehteroihaium. 

4 ‘ Pro. Amer Phil. Soc ,** vol. XVIll., p. 374, 1879. 

m 

6 A canine of AmphitroffulM or Jhimotherium is inserted in this skull. 6 ‘ Ann. Sci. Geol.,’ vol. XI., p. 14. 

7 Fotors proposed to restrict tlie term U. typm to this jaw, which only adds to tho confusion. If if. meisaueri and JJ 
typm are identical, the latter name should bo at once abolished. 

B Op. cit.^ pi. XXXilT., fig. 6. 9 ‘ Bull. Soo. Gcol. Franco,’* 2ridsor., vol. TV., p. 381, pi. IV., fig. 1 (1846): 

10 Gervais, op. cit , pi. XXXIll , fig. 1. Gaudry, “ Des Enchainenionts— Mam. Tert ,’* fig. 83. 

11 <»7., pi. XXXIII., fig. T). 

12 Tliat the lower jaw referred by Gervais to U. iypua is too small for tho upper teeth of that species may bo soon by 
comparing tho relative dimensions of those ioeth with those of i/. wuUt housi figured by Dr. Filhol, and referred to below. 

IB ** Phosphorites du Uuercy ’* (reprint), p. 891, fig, 292. 
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9. IIyotuekii/m wATKKHousi' (I’om.). Low. iniocciie, France. 

Amphuhoirus major, Brav. Pahmheerus major, ^ Pom. 

Hjollunum majus, Filh. Palaochirrus uxiierhousi, Pom. 

A species coming next in size to If. scfmmertngi, but with molar.s of the simple 
structure of //. (ypus ; which it considerably exceeds in size. The inner paii of 
upper incisors arc unusually large. 

Affinities, — If tlui abovo-montionctl European specica bo referred to two genera, it 
a])poar8 that If. smmmcrinyi is the only one wbich should belong to lli/otJieriwn ; all 
the rest belonging to Pulteochmrus. The former sj)ccies, by tlio more complex 
structure of its molars, serves to connect the other species with the less specialized 
forms of Utis.^ From the jihosphorites of Quevey Dr. II. FilhoP is about to describe 
the cranium of an tillied form under the new generic name of Doltochoerus. In that 
genus the molars tire of very simple structure, the last uj)p(*r molar having no 
distinct talon, and the' i)ariotal portion of the cranium being extremely unlike that 
of Sus ; from which it may bo concluded that the genus belongs to a very primitive 
typo. In the tertiaries of North America remains of numerous pig-like animals 
have been discovered apparently connecting Jlyotherium with Dicotyles : several of 
those species have boon referred to tlie two now genera Chcenohym and Thinohyus,'^ 
whose relation to the other genera is exhibited in the following table, viz .'. — 
Diootyles. Pm. f (pm. 2 in contact with pm. 3 ). 

CH.®NOHyus. Pm. | (pm. 2 isolated). 

Thinohyus. Pm. f (pro. 1 isolated). 

Hyotherium. Pm. f (pn^ I in contact with pm. 2 ). 

The four genera are considered by Prof. Cope to bo closely allied ; and the 
fossil forms connect Dicottjles so closely with Hus, that in a paheontological classification 
it seems impossible to refer those two genera to distinct families. F rom the study of the 
skull of Jl. walerhousi Dr. Filhol* has been led to the conclusion that it is improbable 
that Hyotherium is the direct ancestor either of Dicofyles or Hus ; but it is most 
probable from the structure of its molars that it must liave been intimately related 
with such ancestral stock. The later premolars are relatively stouter than in existing 
species of Hus. The canines are small, and in IT. svemmerinyi the root of the U 2 )por 
one is double : thei’e is no di.stinct diastema, and (at least in several sjiocies) the 
lower canines had not attained the jieculiar form of those of Hus. 

Distribution. — It is only recently '"that the genus liijs been recorded from 

1 VtSt I'llhol, ‘ Anil S(i Oeol vol. XI., pis. IV.-IX. 

2 Identified witii this spocios on tho authority of Dr. Filhol (op. ci(.^ p. 19) : it is identified by Potors (op. ctl., p. 136) 
with II. hwnnuenugi. 

s Gaudry, “ Les Enchaineinents-Mam. Tert p. 71. 

1 

4 The jirosont wrift'r is indolitod to Dr. Filhol for oarly information concerning this undesoribed genus, and also for 
proofs of the illustrations to accompany ^his forthcoming memoir upon tho same. 

6 Cope, ‘ Pro. Amor. Phil. 8oc.,’ vol. XVllI., p. 373, 1879. ralmeJmruB eondoni^ Marsh, should bo referred to 
riatygohUB or Ihiuohyu^^ actoidirig to Prof. Cope, 

« * Ann. Sci. Q6ol.,’ vol. XI , p. 81. 
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Ainorica,* wliore it occiu’s in the miooonc*. In Pnirope it langes from the upper 
eocene (Quorcy phosi)li()rit«‘H) (o t]»o middle mio<*('ne (Saiusan stage) ; and is found 
from Franco to Styria. Its distribution in India will bo mentioned in the sequel. 

Species: Hyotukrtum sindiense, mhia. 

History . — In 1878 the present writer briefly mentioned* some detached molar 
t(}eth of a suillino aninuil obtained by Messi’s, W. T. Blanford and P'edden from 
the lower Siwaliks of Sind, which were reft*rrcd to JI//ot/ieriu7it, with the provisional 
nanjc of If. smdiense. It i.s these and other spt'cimens from the same region which 
form the subject of the present notice. 

Upper clieek-tceth . — In plate XIT., tig. 6, there is ^'presented a fragment of the 
left maxilla containing the sec'and and third true molars of a suillino animal, which 
frenn the form and structure of these teeth may probably be n'feiTod to the ])r(‘sent 
genus. Both teeth are well-worn, but are unfortunately much decayed, so that the 
characters of their worn surface's cannot bo determined. In size and contour they 
agree almost exactly with the corros 2 )onding te»‘th of 77. stvmineringi figured by 
Peters.* In figure 12 of the same plate there is r('])resented an unworn molar of the 
right side, which from its agreeing in size with m.Ji of the last specimen niay bo 
regarded as the homologous tooth of the same 8})ecios. This tooth agrees very 
closely with tn.2 of II. aoeinmerinyi, with the exception of having no cingulum on the 
outer surface: the accessory columns (a, y, h) ore more strongly developed and 
have a more complete union with the inner main columns than is the case with U, 
Katerhousiy* or H. typxis ; the molars of which are also distinguished by the more 
square form of the summit of their crowns.® The present tpoth is distinguished 
from m._2 of a true 2 jig like Sus hysiidricm (pi. VIIl., fig. 10) by its relatively wider 
crown, and by the col,umn8 being hjwor, and somewhat more distinctly defined : it 
is, however, almost exactly iutermediato between the corro8i)onding tooth of JI. 
typns and /?. hymidricns. In fig. 1 1 of the same jdatc there is represented a half 
worn right upper molar which might well be in j of the same si)eciea as the last 
specimen : a tooth described in the sequel indicates, however, that it might bo m 2 
of a smaller form. In this S 2 )e(*imen there is a distinct crenulated cingulum on the 
outer side of the posterior outer main column ; — a similar cingiilum girding both 
columns in If. soeni uteri iiyi. In fig. 10 of the same ])late there is rc 2 )re 8 cuted a still 
more worn (probably) k*ft molar agreeing in’size with the last specimen. In figures 
13 and 14 of the same plate there are represented two .similar right uj>por molars of 
smaller size than any of those dc'seribed above. These teeth arc of too small a size 
to have been m l of an individual of the size of those to which figs. 6 and 12 
belonged; but if the s[>ecimen represented in fig. 1} were a second molar they 

1 Tho corrortiie8s of Prof Cope’s goneiic detormiimtioo is of course assumed 

2 Roooids,” vul. XT , p 77. 3 Op, eit,, pi 1., fiff 1 4 Filhol, op. rit,^ pi VI. 

5 Tt is somowluit diflTicult to gi\u a toiifct istiinato of the itlative proportions of Uio crowns of the molars of many 
species, owing to tlio cirtuinsiancc that the outui walls of tho baso of the crown tirt very sloping. 
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might have been m- 1 of tlie same form. As these teeth do not appear to pre8( nt 
any characters, except tliat of size, by wliich tho)’^ (>an bo distinguished from fig. 1 2, 
it is obvious that it is impossible to say whether fig. 11 bo nj 2 of the smaller or m j 
of the larger fomi. The small teeth ai’o almost indistinguishable from specimens in 
the Indian Museum from Germany, which, on the authority of Klipstein, are 
referred to the ill-defined 77. medium. 

In figures 9 and 15 of the same plate there are represented two last upper 
jwomolars of a pig-like animal, belonging to opposite sides of the jaw, which may 
probably be referred to the present genus. The smaller specimen agrees in relative 
size with fig. 13, and the larger with fig. 6. The two teeth agree very closely in 
structure, although the smaller one has a more distinctly developed cingulum : they 
resemble to a great extent the corresponding tooRi of U. soemmeringi ) but are 
distinguished by the two outer columns being less equal in size, as well as by the 
greater development of the transverse ridges connecting the inner columns with the 
two outer columns. In E. waterhoud, H. igpus, and most other species, these 
connecting lidges are scarcely developed at all. 

• Lmer molars. — In figures 7, 8, of plate XII. there are represented two right 
lower true molars in a well-worn condition, which agree with those of the present 
genus. The one represented in fig. 8 may from its size be regarded asmTl, and 
agrees in relative size with the small upper teeth roi)rc8cnted in figs. 13, 14. The 
second specimen may be regarded either as m. 2 of the same form, or as mTT of the 
larger form rc])rcsentod in figs. 0 and 12. Both these teeth agree in general 
proportions, and, as far as can bJ> sc(*n, in structure, with the lower molars of 77. 
siemnieringi : the smaller spocimeu agreeing with m. 1 of a small individual of that 
species figured by Peters' ; and the larger with m. 2 of the same specimen, and also 
with iim of a larger individual figured by the same writer. In figure 16 of the 
same plate there is represented a fragment of the right ramus of a mandible 
containing mm. 4 and m. r ; both in an unworn condition. The true molar is of the 
same size as the s])ecimen represented in fig. 8 : it is of smaller size, and the colunms 
are of a more simple structure than in the coiTCsponding tooth of Sus hysudricus 
(pi. VIII., fig. 8). 

DisUncincss and affinities. — With the materials at juesent available it is impossible 
to say -whother the huger and smaller^ teeth noticed above belong to one or two 
species. Their siinilaiity in structure, coupled with the variation in the size of the 
teeth referred to 77. soemmeringi (asbinnlng all of them to be rightly associated), seems, 
hoM'^ever, to be in favour of the former alternative. It is also impos.siblo to say 
whether such species belonged to llyotherimi or to one of the allied American 
genera; but in the ab.s<'uce of any evidence to the contrary it may, from the 
resemblance of the teeth to those of 77. ewnmcringilae, at least provisionally, refen*ed 
to that genus. The larger specimens indicate a species of the size of the larger 


t Op, Ott.y pi. IL, fig. 6. 


2 Ibtd, fig, 7. 
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form of II. scemmcringi, and therefore larger than all other forms except H. waterJiousi, 
and the unfigured American II. plati/ops. From II. waterhousi (and II. typus) the 
Sind form is distinguished by the structure of its molars, hut it* cannot he compared 
with II. plafyops. That it was closely allied to II. saemmeringi is pretty evident, but 
the materials at hand arc insufficient to determine definitely whether the two are 
distinct or not. To mark its place of origin the Sindfonu may retain the ])rovisional 
name of 11. sindieme. Should it he eventually found that the larger and smaller 
teeth belong to more than one species the foregoing name may he restricted to the 
larger form. 

Distribution. — As already mentioned, all the specimens described above were 
obtained from the lower Siwaliks of Sind. 

Hyotuerium, sp. 

Lower molar. — In plate XIT., fig. fi, there is represented a second loft lower true 
molar of a pig-like animal, which probably belongs to the present genus. The 
tooth is implanted in a fragment of the mandible, showing a part of the alveolus of 
m. 3, so that there can be no doubt as to its serial position. The specimen was 
among the collection of the Asiatic Society of Bengal transferred to the Indian 
Museiun, and was obtained fi’om the Siwaliks of IVrim Island. The tooth is but 
very slightly worn, and the columns are comparatively simple and distinct: the 
crown is relatively wider than the lower molars of llgotherhm saemmeringi and tho 
corresponding teeth from Sind, and it is therefore })rohable that the present 8])ecimon 
belongs to a large species distinct from either. • The lower molars of the largo JI. 
watcriwusi are alb<i of a more elongated tyjx* than tin* specimen^ under consideration ; 
and as tho WTitor has been unable to identify the latter with any described form it 
appears highly jtt’obable that it indicates a now species ; although it is necessary to 
await further specimens before this can bo definitely determined. 

EvOI.TJTION OE TITK SulPiE AND TIIEIK AlLIES, 

At tho close of the foregoing descriptions it may be well to record a few 
observations deduced therefrom as to the ])roba]>le lino of evolution of the Suidee 
and their allies. The observations of M. Filhol have shown that in Ilgotherium, 
which is one of the oldest fonns of the family, the canines and lower incisors had 
not attained tho specialized structure of tliose of the existing pigs ; while tho 
absence of a diastema and the simple structun' of tho nfolars are also characters 
indicating a primitive* type. Although, as M. Filhol sugge'sts, it is quite jerobablo 
that this genus is not on the direct ancestral line of the modern pigs ; yet it was 
evidently closely connected with such ])rimitive stock. The uiidescrilxHl genus 
Dolioclicerus apparently indicates a form still closer to tlic same primitive stock. The 
remarkable agreement in cranial characters and the structure of tho cutting-teeth 
existing between Ilgotherium and Uippoligus indicates that the latter should in all 

t li’ilhol, oj). Cl/., i»l. VII. 
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probability bo rcf^ardecl as a highly sjK'cialized branch of the llifothcrnm stock. 
The sti’ucturo of the molars of ^^anitherium likewise suggests that this genus may !«' 
another offshoot from the same branch. In some forms of JL/othemim {II. typni ^ ) 
the crowns of the true molars are nearly s(|uare, and the promolars are usually 
stouter than those of existing pigs ; and these forms may be regarded as the most 
primitive. 

Turning to the genus Stis, it has been shown that tho crowns of the molars of 
several of tho earlier forms wore relatively short, and that the promolairs, ospeciallj- 
those of the lower jtiw, wGro larger in proj)ortion to the true molars than is tho case 
among most existing ,s))ocie.s ; the latter churacter culminating in the mandible pro- 
visionally refeiTod to A', ffif/tmlcus. The resemblance of the teeth of that jaw to those 
of y’c/raccwcx/oM indicate^ that the grouj) (entolodonts)tw which that genus belongs and 
Sus are diverging braueho.s of one stock, which was jn’obably closely connected with 
the primitive hyothorold slock. In the entelodont branch the premolars appear to 
have gone on increasing in relative size, till they attained their greatest development 
in Teiramiodon itself ; and it is not iinpiobable that sonu> of the anthracotheroids 
may have tak('n origin from an early branch of tluj same stock. The extreme 
sim])lieity of the structure of the molars of Tetraconodon indicates that this geims 
has not descended from Hus. 

In tho true pigs, on the other hand, the premolars having attaiiied in tho lower 
jaw of one form (? H. t/ii/anlen.s) a com})aratively larg(' development, evt'r afterwards 
began to diminisli in relative size, and subsefjuently in number ; while ju’ogressivo 
development, botli as regards size' and complexity of .structur(', was transferred to 
the true molars, and» es[j(‘cially to tlie last tooth of that series. 'JMms while in the 
mandible jn’ovisionully referred to H. t/it/diifcus m. 1 and m.2 are remarkably short, 
and the talon of m. is comparatively long, the ])remolars being of great size ; in 
the form here called H. (itun the first two molars have increa.sed in relative haigth, 
although the last tooth still ndains its sinijde talon ; the lower j)remohirs being still 
relatively larger than in existing jugs. In H. falcoueri the early molars have become 
still more elongated and comj)lex, and the best tooth of some individuals has attained 
a length and a complexity of structui-e unknown among any existing members of 
the genus ; tin* low(*r preniolars bc'ijig much naiTOWcr than in any of the previous 
foniis. This branch a])]n'ars to have culminated in tin* existing African genus 
rhacocha rns, wln're the bi‘’t molar has become extremely narrow and comj)lox, and in 
its tall crown, and in its persist(*nce after all the (*arlier teeth have disup})eared 
fore.shadows, or jjaralleks, a ])robo.scidian tyj)e. In this genus the gradual diminution 
in tin* size of the premolars has culminated in tho non-development of tho first in 
tho u})})er, and of the first and second in tho lower jaw, and in the relatively small 
size and early disappearance of tin* remaining tooth. 

Of the existing sj)ecios of true jugs, the African river-hogs exhibit traces of a 
primitive tyj)e in their relatively large j>romolars, short m. 1 and m. 2 and small 
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talon oi m. .} ; although the ahsotico of the first ])remolar is a more specialized 
character, albeit one found in some tertiary sj)(‘<-ics erymanthius^ etc.). The stout 
preinolars and the short in. 0 of some of the tertiary forms like »S^. palwochcerus and 
8. hysudricus indicate that it is not improbable that the rivor-hogs may have 
descended from some such form. S. harhatus in its small m. 3 almost certainly shows 
signs of a direct descent from a primitive stock ; and the writer is inclined to think 
that the same may be said of 8. vittatus and the 8. andamanetisis group. The 
rosomblanco of the teeth of the latter to those of 8. hysudricus renders it by no 
means improbable tliat the one may bo the descendant of the other ; and if the 
writer is at all correct in sujiiiosing that /S', ritla/us is descended from 8. yiyanieus this 
would indicate that the 8. vittatus and tho'S'. andamanetisis groujis are not specifically the 
same. The first and second •molars of 8. vittatus arc relatively longer than in 8. 
yiyanteus, which is a character that might be expected to occur in the newer form. 
The longer m. 3 of N. cristn/ua indicates that it may well be a more specialized form 
of the 8. villains sttick. 'I’he propoi’tions of the molar teeth of 8. verrucosus are not 
unlike those of the hmn here named 8. Ulan (assuming that to be distinct from 8. 
yiyanieus), with the exception that m. .3 is generally longer in pro])orlion to the two 
jireceding teeth' ; and the writer would suggest the jiossibility of the one being the 
degenerate (h'seeudant of the other. In any case it is highly probable that the 8. 
t'crrurosus, 8. villains (including 8. vrislalits), and 8. aiulainanvnsis groups are 
dt'seendants of some of tin* thna* nualium or large forms of Siwalik j)igs with sim])le 
molars ; and the undoubted ('xisience of tin* three fossil forms'^ rendfU’s ii, primd facie, 
ju’obable that the existing Asiatic .sjx'cies ((‘xclusivc' of 8. Imrl/aliis and 8. sttlvauins) 
are more than two in numbc'r. The jnohability of the descent* of 8. salvanins from 
8. punjabieti'fis has been aln'ady notic('d. 

Bahirassa in its siinph' molars shows ('vidcnce of affinity Avith some of tin* 
jM’imitive forms ; and the same may be said still more docidc'dly with respect to 
Bicolyles. 3’he connection of the lattei’ genus with llyotherinin and its allies (iannot 
be determined till the atlinities of the extinct America genera noticed above have 
boon fully worked out. 

Family 111.: BXTKLODO.XTWJB.^ 

Genus:. TETllACONODON, Falc. 

Species: 'J'lrruAeoNonpN maonus,' Falc. 

This genus and species, Avhich are both peculiar to the Hiwaliks are only known 

I Tlio dimcnsioiiH of the iippur luolais of thruo Hp» < immii of aS to , ucosks an as follows : — 


III 1 m. 2 ni. 3 

1. Jlomoo ^24 1 24 

2. Java 1 

3. • 1 64 1*47 


2 Kv<n if S (If an hIiouUI be o\eiitually ptoved to bo only a largi vaiiolj t)f the lower jaw provisionaUy 

assigned (o the bit! or ^^ill iioliaito anothci species 

8 Tiof F1o\mm (“ tlogno of OsD ologusl Spoumons in Mus Iv’o\ (h>ll SmgeonH,” jit. J L, p 341, 18S4) refera tbo 
presnntgrumitotbolinulv r ^ ile also adopts Urn gaioiK Uim tluHmuim, I'om (1847;, in place of hndlodon, 
Ayin. (1818) , thn voiy gtuu ml at copLatiou of the latter by contmuutal pal.routologists induces the present writer to itiUm it. 
Archmihmum, Leidy, is a later synonym. * tnaynum, ettottm. 
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l)y some molars and an imperfect mandible ; the latter bcinj^ figured and described 
in the first volume of this work.* Tho mandible is distinguished from that of 
Knlehdon by tho absfdutely and relatively larger ])romolars, and tho more regulaily 
oblong form of tho crowns of the true molars. The genus is considered by Mr. I'. 
Osboni® to be closely allied to tho American Achwnodon^ ] being, as far as is at 
present known, distinguished only “ by tho presence of a few minor tubercles upon 
tho slopes of the molar cusps,” and by the lai’ger size of the lower premolars in 
projjortiou to that of the true molars. It is quite possible that these distinctions 
may be only of specific, rather than of generic value. 

Family IV. : LISTlilODONTIDM. 

' Genus: LISTRIODON, H. voij. Meyer.* 

Syn. LopMochoerus,'^ Bayle, after Lart., MSS.; Tapirotherium^ Blainville and Lartet ; 

(?) Calydonim, H. von Meyer. 

Position of the genus. — There has been much discussion as to the systematic 
position of this genus, which apparently forms a family of itself ; some writers, like 
De Blainville* and Gervais,^ being inclined to refer it to the Perissodactyla ; while 
Lartet (who also at first considered it allied to the tapirs®) finally classed it among 
tho bunodont Suina.® Tho latter view has been adopted by Kowalevsky and other 
writers ; but Prof. Cope** in a memoir published 1881 reverted to tho original view, 
and classed Idstriodon in the Tapiridcp. The present writer considering that this view 
was 2 )robably suppoi'ted by good evidence, adopted it in his own papers ; but since 
no evidence in favour of it has been subsequently published, and as Prof. Cope has 
given indications of ^retracting the same,” it appears advisable to adopt the more 
general view. That view is confirmed by tho jirescnce of a distinct talon to ^3, 
and by the form of the upj)er incisors, as well as by the secant character of the 
earlier premolars. 

In Europe tho genus ajiparently contains only the single species L. splendens,^^ 
H. Meyer, of the middle miocono, which has been found in Franco, Switzerland, and 
Styria. 

J Pago 78 (60), pi. X. 

« “ Contrilmtions from E. M. Mus. Geol. and Archmol Piinceton Coll. U.S.A.,” Bull. No 3, p 23, 1883. 

3 Tho same a8 l^atahym^ MiirAh, according fo Mr. Oabom : tho presort/ writer was uiiac(][uaintod with this synouomy 
when wiiting “ Siwalik Sekmodoul Suina in tho second volume of tho present work. 

4 ‘ Neuos Jahrb.,’ 184C, p. 460. • 

^ The goniis Lophiodochctins (at first Lophiochcerm)^ Leinoino, is apparently distinct. 

6 “ Ostcograjihio/* Clonus Tapirus, p. 62, pi, VI. {Topiiofhettum and lophiodon de Sansan) : tho writer believes that this 
part of tho OstCnigraphio was jniblisliHd subsequently to 184G, so that Lwttindun has the priority over Tapxiolht lum ; but in 
any case tlui former name has met with pretty general acceptation. 

7 “ Zool. ot l*al. Framj.,^* 2iid od., p. 201 ; Gorvaih states that in his own opinion tho gouus is allied to tho tapirs, but in 
doferonco to Lartet^s o])inion lie places it among the Artiodactyla. 

8 Notice sur la Collinn de Sansau,** p. 31. o Vide Gervais, op. p. 201. 

10 ‘Pro. Amor. Phil. Soc.,* 1881, pp. 374, 326. 

11 In a presentation copy of this memoir sent to the present writer. Prof. Copo has erased Lieltiodon from the Tapirida, 

13 Syn. Tapirotherium lartetif Oerv.; JLietriodon larteti, Gorv.; Lophioohoirue hlainvilUi^ Bayle; Lophioehcerm eplmdeniy 
(f) Jourd.; Tapxroihertum bluxnvtlki^ Lart.; Sue tapirothirium^ Plain.; (P) Calydoniue (tux, and C, toner, H. von Meyer. 
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Species 1 : Listhiodon PENTAPOTAMiiE (Falconor). 

Syii. T(qnrus peniapolmiiicc^ Falconer. 

Jlisfory. — The history of the species lias ali-oady given in tlio first volume.* 
Upper molai’N. — In figures 13 and 17 of plate Vlll. the two original s})ocinious 
on which this species is founded are refigured* : hotli teeth belong to the right true 
molar series; and the first (fig. 13), which was obtained by Mr. Theobald from the 
Siwaliks of the Punjab, is almost unworn, and, from its size, may bo regarded as 
The second (fig. 17), which was obtained by Messrs. Garnett and Trotter from 
the Siwaliks of Khshalgbar, below Attock, is partially worn, and may be regarded 
as m. 2. In fig. 15 there is rej)resented ^ much worn and })artl 3 ’’ broken second left 
upper molar, which is slightly«wider than the spc'cimen represented in fig. 17 : this 
tooth belonged to the same individual as the specimens represented in figs. 1 i and 10, 
and, together with the corresponding tooth of the opi)osite side, was collected by 
Mr. Theobald in the Siwaliks of Niki, Punjab : it is in a well-worn condition. The 
tooth represented in fig. 16 is the third left upper true molar, in a well-worn 
condition, wanting the postero-intornal angle. In fig. 15a there is represented the 
hinder portion of the third right upper true molar, in an unworn condition, probably 
belonging to the same individual as the specimen represented in fig. 17. In fig. 14 
there is represented the much-worn first right up])er incisor belonging to the same 
individuals as figs. 15, 16. In the following tabh' the dimensions of the above- 
mentioned teeth are compared with those of a specimen of the right maxilla of 
Listriodon splcndens in the Lyons Museum, the 'measurements being taken from a 
plaster cast in the British Museum (No. 40,959) : — • 

L. pL'iilnpf)tnmitr. L. spleiidcua. 

A — s. 

lig. 13 % 17 lig. 16 llg. 10 fig. 16a 


Length of uj. 1 


0*81 



073 

Width „ „ „ at first ridge 


0-76 



07 

M M n n Mecond „ 


0*74 



009 

Length ,, ,, 2 



0-81 

0'8 

0-8 

Width „ „ „ first ,, 



0 83 

0*86 

0 78 

M ,» i» f» >» second 1, 



0-8 

076 

0 74 

Length ,, ,, 8 





1*0 

,, ,, liind-ridge and talon of ditto 



0-64 

0-6 

Width ,, ditto at first ridge 




0-88 

0*83 

,, ,, ,, ,, Nec'ond ,, 


• 


0-81 

073 


The dimensions ol*the Indian teeth are .sucli that all the specimens ma}', at 
least provisionally, be referred to the same species ; and their rcsemblancu! to the 
European form is so close that there can be ikj doubt of their belonging to the genus 
Lulriodon. In size the Indian teeth are rather larger than those of L. tiplendetis, but 
the difference in this respect is so slight that it cannot. be regarded as of any specific 
value. In the upper molar of spUndens figured by Gervais® the cingulum is more 
distinctly developed on the outer surface than in the Indian teeth ; and the same 

1 Vugo 70 (62). oiiginid figures axe in vol. 1., pi. VIII., figs. 8, 9. 

8 “ Zool. ot Pal. Franc.,” 2nd cd., pi. XX., fig. 4 (I. larteh). 

K 
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character, judging from the cast, seems to obtain in the Lyons specimen. The most 
distinctive character of tlie Indian teeth is, however, the relatively larger talon of 
m. 3 (fig. 15a), which iorms a wide flat ledge, almost entirely wanting in the Lyons 
specimen. No other distinctions can be detected between the Indian and European 
molars. 

Incisor . — The first ui)per incisor (fig. 14) is very similar to an homologous tooth 
of L. splendcns in the British Museum, and also closely resembles the same tooth in 
Tfyollierium : it is much longer antero-posteriorly than i- 1 of Sus. On the inner side 
of this tooth there is a small ledge or cingulum. 

Distinctness and ajftnities . — The foregoing comparisons indicate tliat the Indian 
and European forms of lAslriodon are very ciosoly allied : without additional remains 
of the fbnner it is, however, impossible to say whctlKy the distinctive points noticed 
above are of specific value or not ; although it is probable that they ore. For the 
present at least the Indian species may retain the specific name of L. pentapotamicB. 

Distribution . — The specimens described above are all the kilown remains of the 
species, and, as already mentioned, wore aU obtained from the Siwaliks of the 
Punjab. 

Species 2 : Listriodon theobaldi, nobis. 

History . — The only previous notice of this provisional species is a preliminary 
ono in the “ Records ” for 1878,’ referring to the one molar on which it is founded. 

Upper molar . — The above-mentioned tooth, which is the only specimen known, 
was obtained by Mr. Theobald from the Siwaliks of the village of Jabi, in the 
Pmijab, and is represented in plate YllL, fig. 12. From the width of its crown this 
molar seems to bcloug to the upper jaw, and is of the right side : it is in an early 
condition of wear, and, if belonging to the permanent series, is cither m. 1 or m. 2 . 
The tooth differs from the molars of L. pentapotamix by its greatly inferior size, and 
by the transverse valley being wider and more ojjcn, ns well as by the absence of 
the oblique ridges rumring front the fore-and-aft cingula to the sumnrits of the two 
main ridges. 

Assuming this tooth to belong to the pennanent series, its greatly inferior size 
woirld leave no reasonable doubt of its being specifically distinct from L. pentapotamiae 
and h. splvmiens. There is, however, no ceiiain rcasoir why this tooth should not be 
the last upper milk-molar (which in tluj pigs has tire same form as the pcrmancirt 
molars), iir which case it might at first sight bo regarded as belonging to L. 
pentapotamiw. In the jugs, however, no difference in structure can bo detected 
between nna^ and m. 1, and the difference in the size of those teeth is considerably 
loss than that between the specimen under consideration and the first molar of L. 
pentapolamicc represented in pla/e VIII., fig. 1.8. On these grounds it is unlikely that 
the present s 2 )ocimen is mm. 4 of that sjjocies ; and it is accordingly probable that it 
indicates a second Siwalik species of Listriodon, which may retain the provisional 
name of L. theobaldi. 

J Vol XI., p. 98 



SI\^ALIK AND NARBADA BUNODONT SUINA. 


69—103 


LIST OP MEMOIRS. 

Adams, A. L. “ Notes on the Nile Valley and Malta.” Edinburgh, 1870 {Hippopotamus, p. 212). > 

Baker, W. E. “Selected specimens of the Sub-Himalayan Fossils in the Dad6p6r collection." 

^ Jounu Anat. Soc, Beng,,' voL IV., p. 565 (1835). {Sus,) 

^ Durand, H. M, “Sub-Himalayan Fossil Remains of the Dddupir collection.’ ' 

* Joum. Asia/, Soc, Brng.,' vol. V., p. 661 (1836), (Sus.) 

Bayle, — . “Notice siir le Listriodon spleudens, etc.*’ * Bull, Soc, Ghl, France^ sen 2, vol. XIII., 
pp. 24-30 (1856). 

Chapman, H. C. “Observations on the Hippopotamus.” ^ Proc, Ac, Nat, Set, Philad,* 1881, p. 126. 

Cope, E. t). “ On the Nimravida; ^nd Canida? of the Miocene Period.” ‘ Bull. U, S. Geol, Surv,' 
vol. VI., p. 174 {Hyotherium [^Palccachairus'] platyops.) (1882). 

“The Systematic Arrangement of the Order Perissodactyla.” * Proc, Amer, Phil, Soc,* 

vol. XIX,, p. 377 {Listriodon,) (1881). 

— “ Second Contribution to a knowledge of the Miocene Fauna of Oregon ” ‘ Proc, Amer, 

Phil, Soc,* vol. XVIIL, p. 370 (Suillines). (1880). 

Falconer, H. “ Note on the existing Hippopotamus liberiensis^ Morton, with Synopsis of the 
Hippopoiamidee^ fossil and recent.” “ Palseontological Memoirs,” vol. II., p, 404. 

■ — and Cautlev, P. T'. “On the fossil Hippopotamus of the Sewalik Hills.” ^Asiatic 

Researches* vol. XIX., p. 89. (1836). 

Filhol, II. “Etude des Mammiffires Fossiles dc St. G«^Tand-lc-Puy (Allier).” ^ Ann , Set , Geol ,, vols. 
X., XI. (1879-80). {Hyotherium), 

“ Note relative a un nouvelle espicc dc Sus foSsile trouv(5c dans les argiles d Dinotherium, 

etc.” 'Bull, Soc, Philom. Paris,* vol. VI., p. 123 (1882), {Sus valentini,) 

Forsyth-Major, C. J. “ Studicn zur Geschichte der Wildschweinc (Gen. Sus).” ‘ Cams* Zoologischer 
Anzeigtr,* vol. VI., p. 259 (1883). 

— Studii sugli avanzi plioccnici del gcncre Sus {S, sirozzi, Mencgh.).” ‘ Proc, 

Verb, Soc. Tosc, Set, Nat,* vol. II., p. 227 (1881). 

Fraas, 0. “Die Fauna von Steinheim.” Stuttgart, 1870. {Sui IChicropo/amus} s/einheimensis.) 

Garson, J. G. “ Notes on the Anatomy of Sus salvanius {Potcula salvania, Hodgson).” * Proc. Zool, 
Soc.; 1883, p. 413. 

Gastaldi, B. “Cenni sui Vertebrati Fossili del Piomoute.” ‘ Mim. Real. Ac. Torino, scr. 2, vol. XIX., 
p. 19 {Hyotheriurn \ Anihracotheriuni \ minmum). (1861.) 

Gaudry, A. “ Animaux Fossiles et Geologic de TAtti^iue.” Pans. 1862-7 {Sus erymanthius). 

“ Animaux Fossiles du Mont Ldberon.” Paris, 1873 [^Sus major). 

I “Sur im Hippopotame fossile ddcoiivert d Bone (Al^^erie).” 'Bull. Sol, GloL France; 

ser. 3, vol. 4, p. 501, pi. XVII. (1876). {Hippopotamus hipponensis.) 

Gervais, P. “ Zoologic ct Pal6ontologic Fran^aiscs,” 2nd ed. Paris, 1859. 

Kaup, j. j. “Beitriige zur naheren Kenntniss dcr Urweltlicheii Strtigethiere,” part 4. Darmstadt, 1859, 

** Ossements Fossiles de Darmstadt,” part 2. Darmstadt, 1833. 

Kittle, E. “ Ueber cinen neuen Fund von Listriodon,*' * Verb, k, k, ghl, Reichs,,* 1881, p. 103. 

Lartet, E. “ Notice sur la Colline de San&an.” Paris, 1851. 



104—70 INDIAN TERTIARY AND POST-TE*RTIARY VERTERRATA. 

M^Ceelani), J. ** On the genus Hexaproiodon of Falconer and Cautley,” * /oum. Asiat, Soc, 
vol. VII., p. 1038 (1838). 

Meyer, II. von. “ Die* fossilen Zahne und knochen von Georgensmiind.” Frankfort, 183i. 
{Ilyotherium scemmeringi.) 

J Note on Fossil Vertebrates. ^ Neu^s Jahrh.* 1841, pp. 101 -10 1 {Hyoiheriunif p. 104 : 

1846, pp. 462-476 {Lts/riodon, p. 466). 

OsnoRN, H. F. “On Ackernodon, an Eocene Bunodont.” * Contrib, E. M, Mus, GcoL A rchcooL Princeton 
Colt: Bull. No. 3, p. 23 (1883). 

Schadel von Hyotherium meissneri aiis dem Tcrtiarkalke des Salzbachthales bt i 

Wiesbaden.” ^ Jahrb. Nassau Ver, Aat.,' vol. VI., p. 116, ])1. IV. (1850). 

Owen, R. “Description of some Mammalian Fossils from the Red Crag of Suffolk.” ‘ Quart. Journ. 
^ GeoL Soci" vol. XII., p. 217 (185lj.) {Sus anliqutis and S, pataiochoerusi) 

Peters, K. T. “ Ziir Kenntniss der Wirbelthierc aus dem Miocarfschictcn von Eibiswald in Stciermark.” 

* Denkschr. k. Ak, Wiss* — math. nat. class^ vol. XXIX, p. 189, pis. I., II. (1869). 
{Hyotherium soemmeringt). 

PoMEL, A. “Note sur des Animaux Fossilcs de TAlHcr.” * Bull. Boc. Geot. France* scr. 2, vol. IV., p. 
378 (1846). {Hyotherium {Palccochccrus'] typus and H. major.') 

“ Observations pal(3ontologiques sur les Hippopotames et les Cochons.,' ‘ Bibt. univ. Gentve 

Arch.* vol. VIII., p. 169 (1848). {Sus lockharii^ S. ctmroides.) 

Rolleston,' 'G. “ On the Domestic Pig of Prehistoric Times in Britain, and on the mutual Relations 

of this variety of Pig and Sus scrofa ferus^ Sus crista fus^ Sus andamanensis, and Sus 
barbatusi* * Trans. Linn. Soc* Zool., scr. 2, vol. I., p. 251 (1877). 

Rutimeyer, L. ** Einigc weitcre Beitrage iilier des zahme Schwein und das Hausrind." ‘ Verb. nat. 
Ges. Bast if vol. VI., pt. 3, p. 463 (1877). 

»« Neue Beitrage zur Kenntniss des Torfschweins.” * Verb. nat. Ges. Basel* vol. IV., 

pt.,1, p. 139 (1864). 

“ Ueber lebende und fossile Schweine.” ‘ Verb. nat. Ges. Basely vol. I., p. 517 (1S67). 

Vackk, M. “ Ueber einen Unterkiefer von ^ Jahresb. Mas. Vtr. Vorartberg* 1881. 




PLATE VI. 

Aktiodactyla — ll ippopotumidw. 

1. I liPPc»i’oi AMI s hiXALiNsis, Pdh. diul CdUl (iic.itt v part of iht U ft lamiis of llu* mandil^le of 
a hiiiall vanclv, xvith tlu' teeth in a uikUIIc coiulilion of wtai , from the Siwaliks of the 
Punjab : Indian Museum i^No. B iP)*?) 

S, 2. Hippopotamus pal i imiu ljs, I'aK and (yaiit S\mj)Ji}sial extremity of the mandible, Mith 
the crowns of the teeth broken oft , fiom tlu Naili.idas . Indian Museum (No F. 1 19) 


Jioih Jtgtifty nai \iZi 







PLATE VII. 


ARTiODAcrYU — liuidce. 

Fig. 1. Su.') FALCoNERi, I.yil. Dentition of the right nimus of the mandible of a female, from the 

Siwalik lIilK ; Dublin WuBcum of Science and Art (No. C. 27) : the cheek-teeth arc 

well worn. 

f 

„ 2. Sus 1 ‘AUoxKRi, L}d. P'ragment of the right ramus of a inandiLle from the Siwaliks of Nahan, 
( ontaining the two last molars : m. i is well worn, but STa is almost untouched : Indian 
Museum (No. B, 16). 

,, 3, Sus 11 TAN, Lyd. Last right lower true molar, in an early condition of wear, with the anterior 

columns split ; from the Siwaliks of the Polwdr district of the Punjab : Indian Museum 

(No. B. 15). 

„ 4. Sus II CAN. Lyd. DtMililion of the greater portion of the right ramus of the mandible, from the 
Siwaliks of the PotwAr district, containing the four last cheek-teeth, the last untouched 
by wear: Indian Museum (No. B. 4). 

,, 5. Sus i^ALC(3NEi<l, L}d. 1'he upp^r true molars of the right side (reversed from those of the left), 
^ from a palate speciimm from the Siwalik Hills: the last tooth untouched by wear: 

British Museum. 

„ 6. Sus iii'AN, Lyd, Last right upper true molar, in an almost unworn Condition, from the 
Siwaliks of Asnol, Punjab : Indian Museum (No. B. 19). 

,, 7. Sus FALCONKRi, Lyd. The right upper cheek-dentition of the cranium of a female represented 
in plate X.: all the teeth in a well-worn condition. 

„ 8. Sus KALCONKKi, Lyd. Second and third right upper true molars, the last in an early stage of 
wear, from the Siwalik Hills : Indian Museum (No. B. 18). 

„ 0. Sus FALcoNERi, Lyd. Inner lateral aspect of the last molar of the specimen represented in 
fig. 2. 

„ 10. Sus iiTAN, Lyd. Inner lateral aspect of the list molar of the specim n represented in fig. 4. 

All the figures nalurdl size. Owing to an inadverUmce the letters g. h in figure 6 correspond to 

/ g hi hg6». B. 
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PLATE VI 11. 

Ai.’TJoUAcni-A — tSuu/iV and Luslrmhmhihv. 

Si s . HAS, lA.l. Fr,.«.n.'m ol tl.c rifrl.t ranms ..f ihc u.amlililc of a male, with the to-lh in 


* S. s m^sU.Ku'it, Fate, .iml taut. Uimh-r i.ort.un ol tl.o right ramu.of the mandible. %yth 
till- teeth ill a will-worn umilition : Ironi llie Siwaliks ol Lehri, Punjab : Indian 
]\hisruin No. 11. -31;. • 

Srs nYsii.Kiiis, Fall, and t'aiil. The greater ].art ol il.e right ramu. o( the mamliMe, 
with the teetli ui a well-worn condition; iioni the Snval.ks of the Polwdr district, 
Piinjah ; Indian Museum (No. IF 30). 3a, inner view of m 3 of same. 

Sit.s, sp. Sunphisial extreniitj of the left ramus of the mandible, with the tooth very 
slighth worn: from the Siwaliks ol Asiiot, Pimjat) : Indian Museum (No. B. 1»). 
Ma finni the outer as|»e< t. 

Si;js nv^iDKTcis, Faie. and Cant. Fragment of y»e right Vimns of the mandible of a 
voufig iiuii\idual, uilh the teeth in a middle stage of wear; from the biwuliks of 
Asnut, Punjab : Indian Museum (No. 13. 50). 

SUsS uY.suDRicus, Fal('. and Caut. Fragment of the left ramUsS of the mandible of a 
voung individual, with the teeth more worn than in the la.st specimen « 0*0111 the 
Siwaliks of Kiishalghar, Punjab: Indian Mu'>eum (No. B. 436). 

SAaMJifKRiUM s( ni.vGfxrwLiii, Meier. Fragment of the right ramus of the mandible, 
tontaining a ])ait of ni 3 in an r^irty stage' of wear; from the Siw'aliks of KfLshalghat: 
Indian Mus< uin No. B. 87). 

Si's HVstDRUis, Fall', and C\iul. Fragment of the right ramus of the mandible of a 
^er} young individual, w ith the teeth in an unworn condition; from the Siwaliks <if 
Jabi, Punjah : Jn<Iian 3Ins(‘inn (N<>. B. 53 . 

Si s ri .sjAiiii'Nsis, L\d. Hinder portion of tin* IrfL r.imu> of the mandibh*, wdth the teeth 
in a middle condition o( weai ; Irom the Siwaliks of Asnot : Indian Museum 
<^No. 13. 01 . 9.1, inner view* of m 3 ol saim*. 

Srs jivsiOKicis, F.il( . and Ciiut Friigiiumt ol lhi‘ right maxilla, eonmining tfu* true 
nudais in an (arlv slagt' ol w< ir , ironi tin* Siwaliks ot Amio( : Indian Museum 
(iVo. /k /5;, 

St7s }i\>ini<iLi\ Fa/(, and Ciut. Pait of tlir It It ma\i/la. with tin- fecf/i more worn 
than m tin* Jas( spn inu n : Innii the Siwaliks of Asnot ; Indian Museum (No. B. 46‘). 
Li^i'KiunoN iithiUiALDi, Lwl. F'ijst orse(oiid riglit upper iriK* molai (''), in an early stagi* 
of w<*a/ , f/oin tin .S/ua//ks ol the Piwi.th • huhdn Museum i \o. B. 109K 
J.iMRroooN ri.NJAMii.iju; , (Fa/c.). 77 k> /mm r,g/./ „f>,,cr t,w wU„, in un imuorn 

londitiim; irom the .Sm.ilik.s ol tin- I’lmjal). Imli.iii .Museum (.Vo. B. 107, a). 

Im.^ikiodon I'ENiAi'OJAMi 1 . (I'aic.g 'I'lic first nglil ujipir incisor, m a well-worn con- 
dition: from the Siw,iliks of Niki, Punjab- Indian Museum (No. 15. 108, a). 

Ljstkioi.on i-rNiAi>ojAMi.i (Fait.) 'I'lie seeond left ujiper true molar, in a well-worn 
condition ; IVom the .Siwaliks of Niki: Indi.in Museum (No. 13. 108). 
l.i.siRioDUN M NiAi-oTAiiu (Fulc.). TIic hinder part of the third light upper true molar, 
from the Siw.ihks of Kiihhalghar : Indian Museum (No, B. 107). 

LisTRioiioN l’l.^-lAI>oTA^IM. (Fiilc.). The third left ujiper true molar, in a well-worn con- 
dition ; from the Siwaliks of Niki ; Indian Museum (No. B. 108). 

LlSTRtoDON PENTAPOIAMITJ-; (Fulc.). 'J'hc second right upper true molar, in a slightly worn 
condition ; from the Siwaliks of K6.shalghar : Indian Museum (No. B. 107). 
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17 . 


All the figum natural uze: the molars of Listriodon an viewid from the inner aspect ; all the others 

fnmi ihi a nit not aspoi. 







PLATE 

IX. 


Artiodactyla 

— S ^ uulce . 


Sus THAN, L>d Cranium and mandible of «i male, from the Siwaliks o( Niki, Pnnjtih 
fNo. B 2G) ^ nat shl From the left lateral aspi tt 

Indian iMubi inn 






PLATE X. 

Autiodactvla — Suida’. 

iMgs. 1, 2. Sits iaicunvri, C'laimiin of a Li'inalc, from the Siwalik Hills: Scieiuo and Art 

Museum, Dublin (No C. 27) ^ nat. size. Fig. 1 from the Irontal ; iig, 2 from the 

right lateral aspect. 







PLATE XL 

Arttodactyla — Suidw, 

Fiff. I. ('') Si s (.[(JANi hi's. Fall', iitul Ciiut. MiiinUhlc, \Mth the in a well-worn ( onclition ; from 

the Siv\aliks of Asiiot, Punjab : Imliiin Musouin (No. B. 1). 

,f 2. Srs (jIoan 1 hos, Fal( . and Caul. Right t heek-dtiilition, in a widl-worn condition; 

from a cranium from the Siwalik IldJs: Britisli Museum (No. 16,106). 


yy(?//i jiguns natuuil sizi. 






PLATE XII. 

Abtiodactojl — Suidte . 

Fig t Sus niAN, L)il Dihtal *mlf of the left rftclms, associated with tl»e mnlmn flgtiM in 
plate IX Iiulian Museum (No. B* 18). from the anterior aspect 
2 ^js iiiAN, L\tl The third and fourth left metacatpals, associated with the last «pecim«n • 
Indian Museum (No. B. 18a). 

„ 8. Hippohyus sivAii^NSis, Falc and Caut Baft of the right ramus of the mandible, with the 
teeth much Worn ; from the Stwaliks of Kolsa> Punjab Indian Museum (No. B* 64). 

„ i IIipPoiiYi s, sp Hinder pait of the left r^hms of the mandible, with the teeth m a tnedutm 

condition of i\ear; from the Siwahh^ of A'^not, Punjab Indian Museum (No B. 08), 
„ 5 IlYDiiiFKiUM, ap A second le/t lower tw molar, in a ‘^hghtiy worn dondUlon ; said to be 

from the biwaliks of Penm Island Indian Museum (No B. 101} 

„ 6 llYorHERijJM SINDIENS0* L}d Fragment of the left maxilla containing the second and third 
true molars, m a much worn and eroded condition , from the lower Siwahks of Sind . 
Indian Museum (No H 102). 

M 7. HyorHEKiUMf sp The hrst or second right lower trae molar, in a w’ell-vvotm conditton ; from 
the lov( r SnvahU of Sind Indian Museum (No. B 99) 

„ 8. livorUERiOM, sp A fust right lo^^er true molar, m a well-worn condition; from the lower 
Siwahks of Sind Indian Museum (No B 99 a). 

„ 9 (?) HyoiheRium, sp A fourth left upper premolar, m an unworn condition ; from the lower 

Siwahks of the Laki Hills, Smd • Indian Museum (No B 98), 

„ 10. Hyoiherium, sp A fimt or second upper true molar, m a very mudh Worn condition . from 

the lower Siwahks of the I.aki Hills Indian Museum (No B. 96). 

„ n. H\oiHKRiUM, sp A first or second right upper true molar, m a well-worn condition , from 
the lower Siwahks of the I^aki Hills Indian Museum (No. B 96a). 

12 Hyoiherutm siNDiENSE, J.yd A second right upper true molar, in an unworn condition; 
• " from the lower Siwahks of the Laki*Hills, Indian Museum (No B. 96b) 

„ 13 IIvoTHERiuM, sp A first right upper true moUi, in an unworn condition, from the lower 
Siwahks of the Laki HilU Indian Museum (No B 97a). 

„ 14. Hyoiuekium, sp A first right upper true molar, m a slightly worn condition, from the 
lower Siwahks of the Laki Hills . Indian Museum (No. B 97) 

„ 18 (?) Hyothyhium SWPIEN6P, Lyd ^ A fourth left (^) upper prcmolar, in a slightly worn condition , 
from the lower Siwaliks of the Laki Hills Indian Museum (No B 98) 

„ 16 Hyoiherh m, sp A fragment of the right ramus of the mandible, showing mm 4 and m I 
in an unworn condition , from the lower SiwaUka of the Laki Hills . Indian Museum 
(No B 100) 

„ 1 7 Hipyohyus sivAtENsis, Falc and Caut Fragment of the right maxilla with tbe teeth in a 

partially worn condition , From the Siwahks of Asnot Indian Museum (No B. 68). 

„ 18 Hippohyos siVAtfiNsis, Falc and Caut. Fragmentof the left ramus of the mandible, with 

m 3 in an unworn condition , from the Si>^ahks of Asnot * India# Miiseuth (No. B 69). 

„ 19 HrjFPOHYTrs suatensis, Falc and Caut I'he left half of the symphysis belonging to the 

same specimen as fig 8 

„ 20 Hifpohwa. sp Fragment of th6 left ramus of the mandiWe, with m 8 m an e|iriy stage of 
wear, from the Siwahks of Asnot. Indian Museum (No B 69a) 

„ 21 HrpPOH\Ub hivAiit^his, Falc and C^ut The sicond and third true molars of the right 8ide, 

m a wcll-wom condition, from a palate specimen ; from the Siwahks of Itbe Bunjab • 
^ Indian Museum (No B. €6). s 


Ail iht Jigum natural stzi 







